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Only Microware's OS-9 
Operating System Covers 

the Entire 68000 Spectrum 

AOM·IASEO 
CONTROL 
SYSTEMS 

IWID-HEll 
COMPUTERS 

SMALL SYSTEMS 

,. : 
J --- --- -- ____... •• 

Is complicated software and expensive hardware 
keeping you back from Unix? Look into 05-9 the 
opera!� !.)l)lem I rom M!Cmware that SJVCS 68000 systems 
a Umx-�tylc environment w1th much les!> overhead and 
complexity 

OS.Q •� ver...�tile inexpen�ivc. and deliver!> oulstandmg 
performance on .my 'ite !>}'\lcm The OS-9 executive is 
much .,maller and fJr more cf. 

VA X and PDP· I I make toordinatcd Unix. OS 9 software 
development a ple.J�ure 

SUPPORT FOR MODULAR SOFTWARE 
- AN OS-9 EXCLUSIVE 

Compreht•n,ive support for modular software puts OS·Q 
a gent'ralion ahead ol other operating systems. It mufhpltes 
programmer product1v1ty .md memory efficiency. Applica 

ficicnt than Unix becau�e Ws 
written m fast compact as 
scmbly l.:mguaKe m.1king 11 
1deal for cnllcal reJI·timc Jp· 
plicallons. OS 9 cJn run on 
a bmJd range of 8 to 32 bit 
sy�tem!> ba!>cd on tlw 68000 
or 6809 family MPU� from 
ROM-ba�cd mdu�trial con· 
troller!> up to large mulltu!>er 
s�lems. 

OS-9'5 OUTSTANDING 
C COMPILER IS 

YOUR BRJDGE 10 UNIX 

Key OS-9 Features At A Glance 
• Compact (16Kl ROMable executive written In assembly 

language 
• User Mshell� and complete utility set written In C 
• C-source code level compatibility with Unix 

Full Multitasking/multiuser capabilities 
• Modular design • extremely easy to adapt. modify, or 

expand 
• Unix-type tree structured file system 
• Rugged Mcrash-proor file structure with record locking 
• Works well with floppy disk or ROM·based systems 
• Uses hardware or software memory management 
• High performance C, Pascal, Basic and Cobol compilers 

lion software can be built 
from individually testable 
!>Oftware modules including 
:.IJndarJ 'library" module!> 
The modular �trudure let!. 
y<lu customize and recon· 
figure OS 9 for r.pecific hard· 
ware ea�ily and quickly. 

A SYSTEM WITH 
A PROVEN 

TRACK RECORD 

Miaow.w's C compiler tech· 
nology i!. another OS-9 advantage The compiler producl"!> 
extremely fao,l, compad and ROMable code You can edSily 
develop and port �y\tem or application software back and 
forth to �landdrd Unix ��tems. Cross-compiler ver!>JOns for 

Once an underground 
da!.�ic OS-9 is now a �lid 
hit Since 1980 OS-9 ha� 
been ported to over a hun· 
dred 6809 and 68000 

S}'\tem!. under hcenw to !>Orne of the biggest names m the 
businl"!>s OS-9 ha been 1mbcdded m numerous consumer. 
indu!>lrial and OEM product:. and ts !.upported by many 
mdepcndent �fh ... are suppliers 
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C:mX 68020 DEVELOPMENT SYSTEM 
A Multi-user, Multi-tasking software development system for use with all 68000 family processors. 

HARDWARE FEATURES: 

• The GMX·020 CPU board has: the MC68020 32·bil processor, a 4K 

Byte no wail-state instruction cache, high-speed MMU, and a full· 

featured hardware lime of day clock/calendar with battery back· 

up. II also provides for an optional 68881 floating point co· 

processor. 

• 1 Megabyte of high speed static RAM. 

• Intelligent Serial and Parallel 1/0 Processor boards significantly 

reduce system overhead by handling routine 1/0 functions. This 

frees up the host CPU for running user programs. The result Is a 

speed up of system performance and allows all terminals to run at 

up to 19.2K baud. 

• The system hardware will support up to 39 terminals. 

• Powered by a constant voltage ferro-resonant power supply that In· 

sures proper system operation under adverse AC power Input condi· 

lions. 

• DMA hard disk Interface and DMA double density floppy disk con· 

troller are used for data transfers at full bus speed. The DMA hard 

disk drive controller provides automatic 22·blt burst data error 

detection and 11· bit burst error correction. 

• A selection of hard disk drives with capacities from 19 to 85 

Megabytes, removeable pack hard disk drives. streaming tape 

drives, and floppy disk drives is available. 

UloiX IS J IJIOemlrl< 11 AT. & T. 
UJA b J lr-...vk at llll U S Govt<nmonl 
U111Fl.EX IS J U_,k at Toc:hniQI S)'Jiems Conslln.n�. Inc 
G.IIX ana GIMIX are lrldel!lllrkJ at GIMIX, Inc. 

SOFTWARE FEATURES: 
The UniFLEX VM Operating System is a demand-paged, virtual 
memory operating system written In 68020 Assembler code for com· 
pactness and efficiency. Any UniFLEX system will run faster than a 
comparable system written in a higher level language. This Is impor· 
tant In such areas as context switching, disk 1/0, and system call 
handling. Other features include: 

• compact, efficient Kernel and modules allows handling more users 
more effectively than UNIX systems, using much less disk space. 

• UNIX system V compatibility at the C source code level. 

• C Complier optimized In 68020 code (optional). 

• Record locking for shared flies. 

• Users can share programs In memory. 

• Modeled after UNIX systems, with similar commands. 

• System accounting facilities. 

• Sequential and random file access. 

• Maximum record size limited only by the disk size. 

• Multiple Level Directories. 

• Up to 4 Megabytes of Virtual Memory per user. 

• Optional Languages available are: C, BASIC, COBOL, FORTRAN, 
LISP, PROLOG, SCULPTOR, and ASSEMBLER. In development are 
ADA, PASCAL, and FORTH. 

Included with the UniFLEX Operating System are a Utilities package, 
editor, relocating assembler, linking loader, and printer spooler. Op· 
lions lnlcude a fast floating point package, library generator, and a 
sort-merge package. 

The GMX version of the MOTOROLA 020 BUG Is Included with the 
system. 

GIMIX, Inc., a Chicago based microcomputer company established in 1975, has produced state of the art microcomputer systems based on Motorola 6800 and 

6809 microprocessors. GIMIX systems are in use in Industry, Hospitals, Universities, Research Organiations, and by Software Developers. GIMIX was awarded 

t�e prestigious President's "E" Certificate for Exports in 1984. 

l:lmiXInC. 1337 WEST 37th PLACE • CHICAGO, ILLINOIS 60609 • (312) 927·5510 • TWX910·221·4055 
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Portions ol the text lor '68' Micro Joumel were 
prepared using the following furnished Hard/Soft· 
ware: 

COMPUTERS- HARDWARE 
Southwest Technical Products 
219 w. Rhapsody 
San Antonio. TX 78216 
S, 9 • 5!8 DMF Disk· CDS 1 • 8212W • Sprfnt3 Printer 

GIMIX Inc. 
1337 West 37th Place 
Chica go, IL 60609 
SuparMa ln lrame • OS9 ·FLEX· Assorted Hardware 

EDITORS - WORD PROCESSORS 
Technical Systems Consultants. Inc. 
111 Providence Road 
Chapel H1ll, NC 27514 
FLEX · Ed1tor ·Text Processor 

StvlO Software Inc 
PO Box 916 
Idaho Falls. 10 83402 
Stylograph • Mail Merge • Spell 

Edltorlel Steff 
Don Williams Sr .. 
Larry E. W111iams • . . 
Tom E. Williams. 
Robert L. Nay .. 

. ... Pubt1sher 
. Executive Edrtor 

ProductiOn Ed1tor . Technical Editor 
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Mary Robertson . . . . . . . . . .Oflteer Manager 
Joyce Williams . • . .... ... ... . . Subscriptions 
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Contributing Edltora 
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Send All Correspondence To: 

Computer Publishing Cent.er 
68' Micro Journal 

5900 Cesaendra Smith Rd. 
Hixson, TN 37343 

Phone (615) 842-4600 or Telex 5106006630 

Copyrighted 1985 by Computer Publishing Inc. 

68' Micro Journal Is published 12 times a year by Computer 
Publishing Inc. Second Class Postage Paid ISSN 0194·5025 at 
Hixson, TN and additional entries. Postmaster: send form 3597 to 
68' Micro Joumal, POB 849 Hixson, TN 37343. 

Subscription Rates 

1 Year $24.50 U.S.A., Canada & Mexico Add $9.50 a Year. Other 
Foreign Add $12 a Year for Surface, Airmail Add $48 a Year. 
Must be in U.S. currency ll 

ltema or Articles For Publication 

Articles submined for publication should include authors name, 
address, telephone number and date. Articles should be on 
either 5 or 8 Inch disk in STYLOGRAPH or TSC Editor format 
with 3.5 Inch column width. All disks will be retumed. Articles 
submined on paper should be 4.5 Inches In width (Including 
Source Listings) for proper reductions. Please Use A Dartt Rib
bon II No Blue lnklll Single space on 8x11 bond or bener grade 
paper. No hand wrinen articles accepted. Disks should be in 
FLEX2 6800 or FLEX9 6809 any version or OS·9 any version. 

The following TSC Text Processor commands ONLY should 
be used: .ap space, .pp paragraph, .tl fill and .nt no fill. Also 
please do not format within the text with multiple apaces. We 
will enter the rest at lime of editing. 

All STYLOGRAPH commands are acceptable except ,pg page 
command. We print edited text files In continous text form. 

Letter• To The Editor 

All letters to the editor should comply with the above require
ments and must be algned. Letters of "gripes" as well as 
"praise" are solicited. We reserve the right to reject any submis· 
sion for lack of "good taste" and we reserve the right to define 
"good taste". 

Advertising Ratea 

Commercial advertisers please contact 68' Micro Joumal adver· 
tislng department for current rate sheet and requirements. 

Classified Advertising 

All classified ads must be non-commercial. Minimum of $9.50 tor 
flrat 20 words and .45 per word after 20. All classifieds must be 
paid In advance. No classified ads accepted over the phone. 
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OS-9™ 

User Notes 
By: Peter Dibble 

As Published in 68 Micro Journal 

The publishers of 6B Micro Journal are proud to announce the 
publication of Peter Dibbles OS9 USER .arBS. 

IaforuUoa for tbe BI!.GIIIIDtR to tbe PIO, 
leplar or CoCo 059 

Using OS9 
HELP, HINTS, PROBLEMS, REVIEWS, SUGGESTIONS, COMPLAINTS, OS9 STANDARDS, 

Generating a New Bootstrap, Building a new System Disk, OS9 Users Group, etc. 

Prograa interfacing to OS9 
DEVICE DESCRIPTORS, DIRECTORIES, "FORKS", PROTECTION, -suSPEND STATE-, "PIPEs·, 

"INPUT/OUTPUT SYSTEM", etc. 

Progra..dng Languages 
Assembly Language Programs and Interfacing; Basic09, C, Pascal, and Cobol 

reviews, programs, and uses; etc. 

Disks Include 
Mo typing all the Source Uatinga in. Source Code and, where applicable, 
assembled or compiled Operating Progr.... The Source and the D1acuaaiona in 
the Columns can be used ··as is", or as a ''Starting Point• for developing yoar 
OWN more powerful Programs. Programs sometimes use multiple Languages such 
as a short Assembly Language Routine for reading. a Directory, which is then 
"piped" to a Basic09 Routine for output formatting, etc. 

B 0 0 K Typeset -- w/ Source Listings $ 9 • 9 5 
(3-Hole Punched; 8 x 11) 

Deluxe B i nder - - - - - - - - - - $5.50 

1 8" S S ,  SO Disk - - - - $14.95 
All Source Listings on Disk 2 5" ss, oo Disks - - - $24.95 

'68' Micro Joumal 

Shipping and Handling; $3.50 per Book, $2.50 per Diet Set 
* All Currency in u.s. Dollars 

Foreign Orders Add $4.50 S/H (Surface) or $7.00 S/H (Air Mail) 
If paying by check - Please allow 4-6 weeks delivery 

Continually Updated In 68 Micro Journal Monthly 
Computer Publishing Inc. 
5900 Cassandra Smith Rd. 

Hixson, TN. 37343 

TM - 059 11 a tradeurk of KJ.crovara Syateu Corp. and Motorola Inc. 

TM - 68" KJero Journ.t 11 a tr,.d-.urk of Co•puter PubUah.tn.a lnc. 

December '85 

(615) 842-4600 
Telex 5106006630 
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MUSTAJIG-020 5ystea Prtcea 
Effective Noveaber 198� 

We 

Muatao&-020 SIC, wired 6 tested with 4 0825 
Se rial porta pre-wired, ready to inat&U with 

your cabinet, P/S, CRT and drivea • • • • • •  $2750.00 

M020 Cabinet aod P/S, for Hustang-020, lese 
cables. . . • . . . • . . • . • • • . • • • • . . . • • • • • • . . . $269.9.5 

M020 Cable a, dual floppy or winchest er, specify 
which - floppy or wlnchuter ............. $39.9.5 

M020PC Floppy cab1Det aod P/S, holds and powera 
2 thin-line floppies . • • • . • . • • • • • • • . . • • . • •  $19.95 

M020P Floppy, 80 track, DD/DS . . . • • • • • . .  $269.95 

OS-9, SPECLAL Huatanc-020 version • • • • • .  $3.50.00 

MC6881 Floating point co-processor • . • • • . . • •  Call 
(not yet in delivery - Est. Dec. '8.5) 

M C&U for current winchester prices 

Note: for ord�r• of complete syateaa (Muatanc-
020, c a bi ne t 6 P/S, dlalc. drivea an d OS-9, 
deduct �% (rom total paclc.age. (Unlited time 
offer) 

M Spec:.1al llinclleater Mot�ce .,. 

The Muatao&-020 device deacriptora vUJ allow 
you to use practically U1: winchester drive 
aupported by XEBEC or OKTI controllers. 

Include: $).SO SBC, cables only S/H. Cabinets 
include $7.�0 S/H. 

All checlc.a aust be in USA funda. Overseaa 
apeciiy a hipping instructions and aufflclent 

funds • 

• 

... 
• 

Proudly Announce the MIJSTANG-020 Super SBC 
"The one with the ll&AL n<ZI" 

Only from DATA-COMP 

This is the NCC, world beater GHX SBC, in a super 
configuration. Data-Comp has mated it to a 
power plus power supply/stylish cabinet and your 
choice of floppy and/or hard disk drives. 
Available in several different configurations. (1) 
single board. (2) single board and regulators for 
your cabinet or mainframe and power supply. (3) 
single board - power supply and cabinet - your 
disk drives. (4) single board - power 
supply/cabinet - our drives configured to your 
specs, and ready to run. OS9 68K � be 
available as well as several other popular 
operating systems. Also all the popular OS9 68K 
software and Motorola 020-BUG will be available 
at a very reasonable price. 

Note: We will include the Motorola 02Q-BUG at no 
additional charge. This item alone sells for 
$500.00. This allows direct coding of 68020 
advanced codes. 02Q-BUG is required for our 
version of OS9. Please bear in mind, this system 
is the one others are compared to. 

This system is the state-of-the-art star-ship. 
It runs rlngs around any other 68XXX SBC, and 
most mainframes. The speed and expanded RAM 
make this the "best buy'' by a far stretch! A 
true multi-user, multi-tasking computer. So far 
advanced that even the experts don't call it a 
micro. Compared to the others, it isn't even a 
"horse race." And the price is certainly right. 
You can bet on this one! 

So, will it be Turtle or Thoroughbred! 

Mustang-020 is trademark of Data-Comp-CPI 

DATA-COMP � SHIPPING w 
USA ADO 2a (615)842-4600 5900 Cassandra Smith Rd 

C!C 
FOAE16N ADO Sa 

r11N. S2.SO F0t�dafl ... 
Hixson. TN 37343 TELEX 5106006630 
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Mustang 020 Features 
• n.s .... IIC..OZO f..U n-au VIde poth PrKuoor 

- l'Z·:�h wtcle ooo-.alttple�ed Uta l Addr-a•• 'b�•• 
- On-chip loltru<Uoa cache 

- Objoel-c:odo c-··��- v!th oo<IJU lt61000 �� proc .. oon Straight From The Horse's Mouth 
(61000/68001/68010) 

- Enhanced lnltructloo let - Coproceeeor interface 
• Optloul ..... Ploallftl poJJit Coproce,.or (U.S ""•) 

- !Mree.t eataneloe of 68020 lnatructloa Mt 
- Pull ouppou or DID P7)4, d<etl 10.0 
- Tranecendentale and other .. tb functlona 

o Z MoJoiiJtoo ol lUll (5121 a lZ•blt OrJ&ll!UtiOfl) 

• Up to ZS61: bytoo ol IPIOII (6U X JZ·blu) 
- U10o lour 1766, 21118, Z1ZS6, or ZHIZ !PI� 

• 4 �.o,..chronouo oulal l/0 pouo (Z a "C48681 DUAU) 
- Software proara ... bla baud rate a to 19. 2l 

- Sundo<d U•2l2 lotuhco 
- Optional netvor\ Interface on one port 

a lulforod 8_..,1t ParalJol 1/0 Port (1/2 "C68Zl0) 
- C.ntronlca•t)'P« paraUel pr-Inter pinout 

- Kay al•o be uaed 11 paraUel tnput port 

• .., ...... eo .. ector tor Addltlooa,l 1/0 o .. tce• 

- 16-bll doto path 
- 2S6 bJ'ta addr111 apace 

- 2 tnterrwpt toputl 
- Cloct and Coouol SI&nolo 

• TlM-oi•Ooy Oock/Col..,4or w/battny bac�up 
• CoMrollu lor up to 1\lo S 1/4" Ploppy Dlak D<l•u 

- Sl1111• or double oldo4 

- Sll'lll• or dCNble ct.enattr 
- 48 or 96 croch per lftcb (40/80 Tua) 

• Kounta otrec.tlJ to a Sta.adarct 5 1/4• Dl..ak Drl" 
• S4tl laterfa.c.c for lDteWcent Karct Qht CoatroUera 
• P'roara ... ble ,.rtodlc: laterrupt C.a.crator 

- ror tt.•-•Uc.tna and rce.l:•t 1M appllcattoee 
- latarrupt rata• fro. .tcroaecoede to e-ec.onde 

- Hi&hiJ' Accuuto tlMba10 (S PPM) 
• )-bU aanae evttcb. readable ., tbe proct:eeor 
• Kardware alfttle-atep capabWty 

- AAd UftJ other ..t.a:nced featurea not found Oft other eyeteM 
priced eud\ h.tcbtr. 

Lood laolc09l 
Teeted le echurka 1 I.AH O hk 
loa ulor 68XXX ),0 u co 

MUSTAIIC - 020 o. 3 lOCO 

.. 
i..,-<,�--;..._---l 0 
=- -· 

� 
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FLEX TM USER NOTES 
THE 6800-6809 BOOK 

By: Ronald W. Anderson 
As published in 68 MICRO JOURNAL, .. 

The publishers of 68 MICRO JOURNAL are proud to announce the publication of Ron Anderson's FLEX USER NOTES, in 
book form. This popular monthly column has been a regular feature in 68 MICRO JOURNAL SINCE 1979. It has earned the 
respect of thousands of 68 MICRO JOURNAL readers over the years. In fact, Ron's column has been described as the 
'Bible' lor 68XX users, by some of the world's leading microprocessor professionals. Now all his columns are being 
published. in whole, as the most needed and popular 68XX book available. Over the years Ron's column has been one of 
the most popular in 68 MICRO JOURNAL. And of course 68 MICRO JOURNAL is the most popular 68XX magazine 
published. 

As a SPECIAL BONUS all the source listing in the book will be available on disk for the low price of: FLEX'" format only- 5" 
$12.95- 8" $16.95 plus $2.50 shipping and handUng, if ordered with the book. If ordered separately the price of the disks 
will be: 5" $17.95- 8" $19.95 plus $2.50 shipping and handling. 

Listed below are a few of the TEXT files included in the book and on diskette. 

LOGO.C1 
MEMOVE.C1 
DUMP.C1 
SUBTEST.C1 
TERMEM.C2 
M.C2 
PRINT.C3 
MODEM.C2 
SCIPKG.C1 
U.C4 
PRINT.C4 
SET.C5 
SETBAS1.C5 

All TEXT files in the book are on th'e disks. 

File load program to offset memory - ASM PIC 
Memory move program - ASM PIC 
Printer dump program - uses LOGO - ASM PIC 
Simulation of 6800 code to 6809, show differences - ASM 
Modem 1nput to disk (or other port input to disk) - ASM 
Output a file to modem (or another port) - ASM 
Parallel (enhanced) printer driver- ASM 
TIL output to CRT and modem (or other port) - ASM 
Scientific math routines- PASCAL 
Mini-monitor. disk resident, many useful functions - ASM 
Parallel printer driver. without PFLAG - ASM 
Set printer modes - ASM 
Set printer modes- A-BASIC 

(And many more) 

"Over 30 TEXT files included In ASM (assembler) - PASCAL- PIC (position independent code) TSC BASIC-C. etc. 

NOTE: .C1,.C2, etc.= Chapter 1, Chapter 2. etc. 

This will be a limited run and we cannot guarantee that supplies will last long. Order n w for early delivery. 

Foreign Orders Add $4.50 S/H 

Softcover - Large Format 

Book only: $7.95 +- $2.50 S/H 

With disk: 5" $20.90 + $2.50 SIH 

With disk: 8" $2.2.90 + $2.50 S/H 

See your local S50 dealer/bookstore or order direct from: 

Computer Publishing Inc. 
5900 Cassandra Smith Rd. 

Hixson, TN 37343 
Telex 5106006630 (615) 842-4601 

•·FLEX Is a trademark of Technical Systems Consultancs 
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FLEX 

User Notes 
Ronald W. Anderson 
}�40 Slurbr1dge Court 
Ann Arbor, H1 4810� 

!very couple of yeera in the proceaa of doing thie 
coluan 1 have done a c:oluan prturUy about the varioua 
coaputer languagea. lt baa been a couple of yeara aince 
the laat one ao I thought I would again get into the 
aubject (which generally getl ae into trouble vlth ao .. 
reader•). The que1tton alvaya co .. a up •• to why there 
•re ao uny lang11agea. Each one h&l ita apec1fic area of 
application where it really "ahinu". So.-e lang11agea Ut 
a partic11lar progra-r'a personallty better than othera. 
Soae of ue are organized to the nth degree and can uee a 
.language thee reqlliree that we pey very careful attention 
to detail. Othen, Uke ae, are dlaorganized buablere 
that charge right in and etart progra.adng. We require 
a language tbat forc:ea ue t o  be 1 blt aore organized. 

With thie in aind, let'a proceed to the dlac:ueelon. 

BASIC 

In ay diac uaalon of languagee, BASIC alwaya coaea 
fin t. lt va11 deaigned to be etaple and easy to learn. 
BASIC doea a n11aber of thlnga autoaattcally that are left 
t o  the choice of the prograaaer ln other languages. For 
exaaple, BASIC doeen't require any aort of "foraat" 
atateaant for the output of nuabera. PRINT A v1.l.l get 
you the value of A on your ecreen or paper in aoae 
"reaaonable" foraat. U A la within a re .. onable range, 
like 1 0 0 0 0  or 0.000123, 1t wUl be printed ln juat that 
way. U it i.e too euU or too big, lt vlll be printed ae 
1.23E-8 or 7.69�03£24. T h e  a w l t c h  froa atandard 
notation t o  acientlfic 1e eutoaatlc and requirea no 
inetruction froa the prograaaer. Of courae aoat BASIC 
interpreter• have aoae aort of foraat eteteaent eo that 
you can print "real" nuabera to three or five deciul 
placee, and they have PkiNT USINC etateaenta adopted 
etraight fro• COBOL'e PIC atateaent (PICture). Theae 
later additlona to BASIC are obvioua atteapta to overcoM 
the Ullitationa. That h not really very !aport ant to 
thie dlacuaaion. The polnt ie that BASIC freea the 
beainner fro• even thinking about auch details ae nuaber 
foraate. He doesn't evan have to worry about whether hie 
nuaber• are tloatina point or integer typee. 

Becauae of the freedoa froa detail, BASIC 1a a very 
good lansuage to learn aa a firat coaputer language. 
BASIC la ueually iapleaented aa an interpreter. That 
aeana that it looka directly at your prograa text and 
inca rpre t e it ae it 1e runnt ng. You change a Une of 
prosra• and run 1t again inetantly. That aakee lt very 
euy to "debug" a BASIC prograa. Hoet aU of the BASlC 
interpreter� ellov editing of the prograa without ever 
Leavins the BASIC interpreter. Hany offer eoae fairly 
eophhtlcated editing featurea, though aoae reqllire you 
t o  retype a whole line to reaove • coaaa or add an excre 
right paren at the end of the line. 

I ASIC 11 not without ite Uaitetlone, however. All of 
ite variable• are "GLOBAL". That ie, avery variable 1a 
a c c a e e i b l e  b y  e v e r y  p a r t  o f  t h e  p r o a r a a .  The 
dieadvantege of that uy not be apparent at thil point, 
J111t l e t  ae eay that LOCAL variables are an lid in 
keepina the varioue parte of e large progrea froa 
intarferin& with one another • •  what the proaraaaing 
theorhta call "•ide eftecte". BASIC requires a LIN£ 

NUHBI!.R on avery line of code. It generally doun't allow 
you to uee aeaningf11l variable naaee or proaraa labell. 
GOSUI 1340 doean't giva the reader of the progra• auch 
c l u e  ae to v b a t  the eubroutine doea. In another 
lanauage that ia procedure oriented, the eaae instruction 
a i g h t  be CALCULATE AVERAGE; which ta certainly aore 
inforaative of the fUnction of the eubroutine. Then 
there 1a the lla1tatlon of variable naaea being only two 
charactera at aoat. Soae 8AS1Ca allow longer variable 
naaea but only the ftret two letters are llgnlflcant to 
the interpreter. Conllder the follovtns ca.lc11.latlon of 
PAy uain& Houkl and kaTe. 

10 If HR (•40 THEN PA•Hl* k T  E L S E  PA•40*RT�Hk-
40)*1.�*kT 

Of course in BASIC that would be on one line. Nov 
look at the aaae calculation in Paacal: 

H' HOURS <• 40 THEN PAY • HOURS * ltAT£ 
ELSE PAY • 40 * ltATI!. t{HOUkS-40)*1.5"11AI'8 

Because of theac liattetlone, BASIC uacra don't 
aenerate prograaa that are the aoat readable to eoaeone 
a l e e .  A n  unfortunate leftover f r o •  the daye when 
llicrocoaputera had very Uaited aeaory, 1a the tendency of 
aoae BASIC progra ... re to run atateaenta all together on 
one Une without any apacu, .akin& thea al.aost lapouible 
for anyone but the orl&ina.l prograaaer to read, 

In an effort to ove rcoae the variable naae Ualtatlon 
and the label llaitation, aany "BASIC pre-co•pUen" have 
been written. Theee take a prograa in which the 
pr osraaaer hae ueed reaeonably long variable naaee and 
labele, and converta hia text to a fora acceptable to the 
BASIC interpreter. That ia, it ta«es HOURS, PAY, and 
RAT£ and convert• thea to A, B, and c. There are two 
difficultiea with euch a pre-coapiler. Firat it add• 
another step to the uee of BASIC. lt no longer ta a 
eiaple interpreter. Change the prograa and you have to 
run it through the pre-coapUer agaln. Secondly, the 
pre-coapUer output producee variable naaea that era even 
leea aeaningful then you could aaaign ueing tvo letter 
neaea avallable in BASIC. 

1f 1 eound Uke 1 aa being crttica.l of BASIC, I aa, but 
uae it very frequently. tt hae Ck£AT utility in doing 

little abort one tl.ae un prograaa, and in exploring waya 
of calculating e o a e  p a r t i c u l a r  quantity (Algorltha 
e x p l o r ation). I uee it frequently for what l call 
e x p l o r a t o r y  prograaaina. BASIC hae very coaplete 
function• for handling "etrinae". A "string" La a etring 
or line of character• to be handled Uke text, for output 
to a printer or terainal. Everyone needs e good BASIC 

interpreter! 

1 undentand that the euthon o f  BASIC (KeMny and 
Kurtz) are now actively workina on a new etandard that 
hae variable naaee labela, end uny of tbe loop control 
atructuree of Paacal (WHlL! 00 and REPEAT UNTIL). 1 have 
not eeen any ada for the new BASIC juat yet hovev.r. 
Theae a d dltione will be welcoae, and will aaka BASIC 
prograae vaetly aore readable. 

Becauee BASIC ta an interpreted language, it tenda to 
be llower than 1oae of the higher level language•, and 
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can ba literally 100 ti•e• •lover than the .... progra• 
written in •••••bler. For a co•plex progre• v1th a lot 
of calculationa, there are better vay• to go. 

Paacal 

Paecal"• atrong pointe are •any. It vaa written 
pri•ar1ly to be a language with wb.1ch to learn atructured 
progra••ing technique•. Paacal probably .are then any 
other lanauaae, forcea the proar••••r to think about 
what he 11 doing. 1t 11 very a trona on the "typina" of 
variable•. You •uat "declare" each variable before it ie 
uaed, end you •uat decide whether the variable ie to be 
of type lNTEGEl, REAL, CYAR, or BOOLEAN. ln addition to 
t h o a e  t y p e a  you can deJine your own variable typea, 
enu•erating the value• that they can aaau... You can 
define a TYPE DAYS OF WBEK v1th the valuea (SUN, HON, TUE, 
WED, THU, FRl, SAT) a"iid can then create variablu of that 
type. 

PAY:l!AL; 
DAY: DAY S_OF_W!EX; 

The real i•prove•ent over BASIC in the other newer 
language• 1a the ability to bundle a nu•ber of proara• 
atat-nta together into one "co•pound" etateMnt. It ia 
alwaya awkward in BASIC to do .ultiple thins• v1th an IF 
THEN BLSB. If you need .ore than one proar•• atateMnt 
for either the THKN or the !LSI!, you have to ruort to 
1P. • • TH!H GOTO • •  

STAT!HINTS • •  GOTO. In Paacal it 1a eaay: 

1P A>B THEN 
BEGIN 

B:•&+1; 
lt:•K"'2; 

END 
ELSE 
BEGIN 

A:• A-1; 
lt:•lt DlV 2; 

END; 

BEGIN and END are "bracketa" that aurround a nu•ber 
of progra• atete•enta that are to be conaidered one 
atate•ent. 1n addition, a etate•ent that won"t fit on 
one Una ••Y be eplit onto tvo or aeveral linea. the 
ae.tcolon eignala the end of a atate .. nt. Actually, the 
END aignala the end of the atate88nt before it, ao that 
a tate•ent doeao"t require a ae.tcolon, but the aetaicolon 
doea no har• there, and if it ia not there, 1 alwaya add 
a atat•••nt juat before the END and foraet to put the 
ae.tcolon on the prevloue atateMnt. 

Paacal 1a a wry picky language. Becauae it force a you 
to declare your intentione explicitly, it catchea uny 
a rrora that would a• t by a leu picky co•pller. U you 
aeaign the value of a real nu•ber to an inteaer, you he¥� 
to tell Paacal that you know what you are dotns, by 
uaing the function ROUND or the function TlUNC. lound 
round a the real value to the neareat inteser, and TlUNC 
chopa off the fractional part. U £• 2.71828, lt:•lOUND(.E) 
would reault in It•). lt:•TlUNC(!) would reault in K•2. 
Note that the aaeian88nt etate .. nt in Paacal require• you 
to uae :• (read •• beco .. a equal to). Tb.la d1at1nauiehea 
a .. ignMnta froa equality teata ae in IF A•B. 

1 can aay fro• lona experience that once a proaraa 
seta through a Pucal Co•piler, it will probably run 
without creehina, though it .. y not do preciaely wbet the 
progr .... r intended. 

All of the Paecal i•ple•entationa for the 6809 are 
Co•pilera aa oppoaed to Interpreter•. There are two 
different kinde of co•ptiera however. One type aeneretea 
wbat ia called Paeudo Code. The Paeudo code inatructiona 
are then interpreted by a a18ple i nterpreter. Th1a baa 

t b e  advantase that the aa•e co•piler can be uaed to 
aenerate Paeudo code on aeveral different proceeaore, and 
o n l y  t h e  Paeudo code (P-Code) interpreter baa to be 
rewritten to acco.odate • different proceaaor. Another 
a d v a n t a a e  of P - C o d e  ia t b a t  it i e  generally very 
efficient. It generate• lea a code then 80M of tbe other 
a p proachee to a co•pller. The other kind of co•pUer b 

called a "Native Code" co•pUer. Theae sene rally generate 
Aaae•bler Source code wb.1cb .uat be •••••bled (generally 
with a relocatable •••••bler) and then proceued by a 
"linker - loader", The native code co•pllera generally 
senerate 80re code for the .... progr .. than the P-code 
c o • p i l e r a ,  The native code, however generally rune 
faater. Native code co•ptiara tend to be •ulti-peae ao 
that they take conaid erably looser to co•ptie a proar•• 
of a given ai&e than the P-Coda c-pllare. 

Bacauaa Paacal waa daaigned ae a teaching tool, and 
parhepa bacauae it waa deaigned before .tcroco•putera 
bee••• a v a i l a b l e ,  i t  b a e  n o  a p e c i f i c  file handling 
procedure a. Aa a reault, tboae who 18pleMnted Paecal 
co•pilara for Hicroco•putera each went in a different 
direction in t.plaMnting diak fllea. Tbia aevaraly liaita 
the "portebillty" of a Paacal progra•. Generally all fUe 
handling atateMnta have to be rewritten before a prosra• 
that rune on one co•pller wUl co•plle on another, 

Peecel allowa the ueer to define a date RECORD, a 
collection of varioua date typea grouped together aa an 
entity. Tb.la feature ia very valuable in data proceaains, 
for aetting up data file atructurea. 

P a a c a l  b a a  ao•e v a r y  n i c e  qualitiaa, l"va tried 
aeveral ti88a to atart to write an article on progra..t.ng 
in general tryi.ng to uae no particular language. 1 alwaye 
firtd that •Y " p aeudo code" ia ao 8UCb like Paacal that 1 

•ight a a  w a l l  u a e  P a a c a l  for the exe•plea. Paecal 
proar••• need few co•••nta. They are very 8UCh "aelf 
docu•enting" when written by a progr-r vho chooaea 
a e a n i n g f u l  v a r i a b l e  na•e• and p r o c edure na•••· 1 
atrongly reco••end that anyone who wanta to progra• in 
"C" ought to learn Paacal Hrat. More on that below. 

''C' 

Perdon .. if I jult uae C without the quotea here. C 
1a a lenguese that ia a18Uar to Paacel in that it baa all 
the varioua loop control conatructe, but v1tb allshtly 
different ayntax. C wae priaarUy deaigned to be uaed •• 
a lansuage io which to write ayate• aoftwara (operating 
eyata•a aod utilltiea). Unix ia written in C. 

Generally C 1a a little 110te looae in ita ayntax than 
Peaca1. tt aaauaee that you know what you are doing. 
Soaeone baa deecribed C aa a "Pucal that 1a not afra1cl 
to set ita banda dirty". C ia leea wordy than Paacal, 
relyins on ay•boh to a greater extent. For exa•ple, 
BEGIN and END are reduced to tba faa1llar "curly brecea" 
1 and } • Paacal ueee lF THEN. C uau lF (condition) 
w i t h o u t  t h e  word THEN. That i a ,  the condition ie 
encloaed in parentheaea. C lata you print an inteser to 
the ter•inal or add a nu•ber to a character which la 
eo8etb.1ng even BASIC won"t let you do. 

10 PRINT CHit$( 7) 
WllTK(CHl(7)); 
putcbar(7); 

BASIC 
Paacal 

c 

IF CH lN (a,,&} THEN CK •CIIll(ORD(CH)-32); 
if (ch)ol"a" " ch<•'&") ch•cb-32; C 

Paacal 

The aecond exa•plea convert lower caae a-& to upper 
caae A-Z. Paa eel ukaa you convert the character CH to 
an intesar uaing the OlD function, aubtract the 32 and 
convert the reault beck to a CKAl uaing the CHR function. 
C leta you aubtract 32 fro• the c b  value and doaan"t 
co•plain. The function lN in Paacel 1e a nice ebortband 
way of eaying lF CH >• "a" AND CH <• "&". The 66 in C 1a 
the logical AND function. 

8 December '85 '68' Micro JoumaJ 



You can aae by theee abort •�••plea that C ia .ore of 
a ehorthand lanauaae that ueea aore eyabola and leae 
worda. It leta the prosr-r who 11 ln the know "cheat" 
eore than Paacal doea. lt leta the proara ... r who ia 
not in the know aet into trouble auch aore eaally than 
Paecal do.e. 

Incidentally the eecond exa•ple 18 hard to ehow in 
BASIC becauee a character aa auch doean't exi,at in BASIC. 
Character• oo.ly enat aa part of a etrina. You'd have to 
do epproxiaataly the following: 

10 A$• ·r 
20 C•ASCU(A$) 
30 lf C >• 97 AND C (•123 TH!N PRINT CHi$(C-32) 

Perhape now you can eee why 1 think (alona with uny 
othere) that you ahould learn Paacal before learnlna c. 
C ia obviouely a very ueeful lanauage. It hae aore 
featurea and capabllitiea than Paacal, particularly in the 
area of "pointere", an area beyond the acope of thia 
colu•n. Pointer• provide acceee to any MIIOry eddreu 
including hardware input output porta. C allowe the uaer 
to define a data record, a collection of varioue typee of 
data, called a Structure in C aa oppoaed to tha word 
ll!COll.D in Paaca.l. 

C b a a  o n e  o v e r w h e l • i n a  virtue. Nearly every 
iapleaentation of it hae followed the etandard faithfully. 
C itaelf cont&ina no .. chine dependent featurea. Theee 
are alwaye iapleaented in a "runti•e library" ueually 

written in C\ Moat i•ple .. ntationa follow the atandard 
very cloaely eo that euch china• •• file handling are 
preciaely the eaae fro• verlion to vereion. That .. kea 
progra•• written in C extre .. ly portable or aovable froa 
aye tea to ayate•, even with different proceuore. 

fOil Til 

forth ia diatinguiehed ae a lanauage that 1a either 
loved or hated by e given prograaeer, lt'e proponent• 
include a lot of very a .. rt people who think it extreeely 
ueeful and faet to uee for prograe develop .. nt. Porth 
coaee co•plete with ice own operetina eyatea, eo thet 
forth on one coaputer looke exactly Uke Porth on another 
coaputer. Porth ueera can with Uttle effort aet dght 
down to the hardware level of thins•. They cW. that 
their proar••• are aaaller and faater than the aaae 
proarae iapla .. nted in other lanauaaea. I had one Porth 
uaer tell ae that hie Forth prosra•• were eaeller in 
t o t a l  code than t h e  e q u i v a l e n t  progra• written in 
Aeee•blerl I diepute both the clai• of epeed and the 
clai• of •••lineae. I have not yet aeen the etandard 
pri•e nuaber bench .. rk run in Forth nearly ae feat ae C 
and Paecal iaple .. ntatlone of the eaee prograa. 

There ie one undieputed atateaent that can be ude 
a b o u t  Forth. A progra• in forth 1a generally aore 
conciee (the eource text that 11) by at leaet a factor of 
2 than any of the language& diacueaed above. You can 
without doubt do •ore with leae eource code in Forth 
than •oat language• (probably API. excluded). 1'ry Porth. 
If it Ute your neede and your peraonallty, by all Mane 
s o  at it. 

There are a couple o f  lanauaaee around that were 
deaigned particularly to fit the feature• of the 6809 
proceeeor. The two that i••ediately coM to aind are 
P L / 9  and Whieaical. PL/9 followa the •odel o f  PI./K, 
Intel'e language written for the 8080. It alao followe a 
lanauage by To• Croeley called SPL/K written for the 6800 
eeveral yeare ego. Theee are all low level languegee, 
lover than Paecal or C, at leeet, but not nearly •• low 
level ae Aeeeabler. Pt./9 hae aoet of the future• of 
Peecale With the exception of the very r�id data typing. 
Arithaetic aay be done in "aixed aode". That ie a 
calculation that aixea llB.AL and INTI!CBR data typee uy be 

perforaed and the reeult aeeigned to a REAL variable. 
The rulee for: what happen& are fair:ly etratahtforvard, 
and function& a-ce avaUable for foccina the calculation to 
proceed in a .. nner other than the "default". PL/9 ia a 
co•piled language, though the 6809 ••chine code ia 
generated in a lingle pau. PL/9 1a aieeina a few of the 
niceties of eoae of the other anauase• euch •• Uniting 
in pre coapiled aodulee, though the eingle pall coapller 
generally ia eeveral tiaee faater coapiUns the •••e 
prosraa (even thouah it baa to coapUe aU the aodulea 
every tiM) than the C or Pea cal coapUere. 

Being eoaewhat acre �ted in ecope, PL/9 require• a 
l i t t l e  aore of the prograa•er, but not auch. PL/9 
generate• ve-.:y efficient output code, uau&lly about haU 
ae 1101ch ae the equivalent C prosraa. 

Soaeone aeked ae to deecdbe the difference between 
Pt./9 and Whiaaical recently. 1 eaid that PL/9 wae acre 
looeely conetructed Uka C, whlle Wbiaeical wae rl&id like 
Paecal. 

Whlaeical ie indeed a very fine anauase. lt 1e VllllY 

•uch Ulr.e Paecal. TypinJ of variablu ie dafd and type 
convereion function& .uat be ueed to perfora �ed .ode 
arit"-etic calculatione. It aeneratea very efficient code 
(even acre efficient than PL/9) and coapUee quickly aleo. 
It allova the incluaion of pre-coapiled aodulee in a 
proa-.:aa, and t h e  uae of euch aodulee epeede up the 
coapilation proceae, though for the equivalent prograa 
and no pre-coaplled aodulu, it teku about tWice •• long 
a e  P L / 9  to c o a p i l e .  B o t h  language& have excellent 
eupport f-.:oa their authora and euppUera. loth have been 
around long enough to be juet about bug free. Both a-ce 
deligned to take advantage of the epec:ific hardware of 
the 6809. 

Aeae.abler 

Oriainally the only choice for Kicropr oceaeor baeed 
ayatea u a e r a ,  Aeeeabler 11 etUl the choice of aeny 
prosr-re. So.e eee it •• "the only way to go", Since 
aoet of you have read 11)1 continutna debate here with Dan 
farneworth of Co•piler ve Aeeeabler, 1 von't elaborate 
further. 1 recently finl.ehed writing a ecreen editor in 
PL/9. It wae a little alow in ao .. of ite function• and I 
wae able to eubetitute "ASKPROC'' procedure• for about 2% 
of the total code and epaed it up by a factor of three or 
four. 1 ala ply coded the aoe t repeated loope (pacea 
where the proar:a• apent aoet o. f ite tiM) in Aeee•bler. 
ln aany caeea a peed wee of U t  tle coneequence. U the 
proaraa can handle •Y typina on the terainal eo that it 
doean't alee character&, that 1a adequately feet. ln 
other caeee thoush, euch •• eearching through the entire 
file for • word, or soing fro• the bot to• of tha fUe to 
t h e  top, 1 f o u n d  ayeelf waiting f o r  t h e  coaputer. 
Speeding up the .. jor tiae conauaina loopa in thoae caeea 
aade the progra• run auch faeter. ln order t o  take 
advantage of euch optiaization, of couree, you have to 
know how to prosr•• in Aeee•bler. 1 think you are abort 
changing youraelf if you don't get into it a Uttle, at 
leeat enough to be able to underatand •o•eone elae� 
prosr••· 

Aeaeabler 11 very efficient when the prosra ... r uaea 
1t properly. An aeaeabler progra• ie very detalled, very 
epeclflc t o  the particular proceaeor, and ite aource 
llating ie • u c h  longer than that for the equivalent 
proar .. in a �her level lanauaae (froa five to ten tiaee 
ae lona, in fact). For aoae application&, Aeee•bler ia 

obvioudy the way to ao. 

Conclueion 

I've obviouely uaed up .ore than ery alloted epace thia 
tiae. Lona t1ae reedera uy want to diS up whet 1 eaid 
laet tiae and eee if wy opinlona have chanaed a tittle in 
e few yea re. Next tlae we will aet back to the regular 
aonthly fi.BX feature. 
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OS-9 

User 
Peter Dibble 

19 Fountain Street 

Rochester, NY 14620 

OS-9/611K 
Friends, I have aade a decision. l'a going to get a 

68K syste11. lf l can't afford any better ll uy be 11 
611008 ayateoa, but ll will htiVe tit leaAl a holf a 

•egabyte of 11e110ry, a hard disk drive, and OS-Y/b8K. lf 
l have to live on peanut butter sandwiches to save the 
110ney I'll do it. 1'11 have to return 11y borrowed 68008 
ayatea aoon and going "cold turkey" would probably kill 

got a 68008 systea on loan a few weeks ago. lt 
ca11e with �12K bytes of 11e110ry and two 96tpi floppies. 

didn't like it very 11uch at Urat. l bought 9 hard 
disk for 11y Ciaix years ago. Faster disk access sounded 
good, but what L really wanted was one system disk. Hy 
1.2H Qu11es overflowing and I just couldn't get used to 
swapping floppies like an HSOOS user. OS-9/68K with its 
standard utilities just barely !ita on a DSDD 96tpi 
disk. There's no roo11 for extras -- certainly not the C 
co11piler. 1 soon realized how spoiled 1 have becoae. 

Fortunately Priority One has been selling Shugart 
hard disk drives for $99. I sent for one with the 
appropriate cables (one �o-pin socket to socket, one 
20-pin socket to card edge, and one 34-pln socket to 
card edge). I've been talking to Bobby Philips at Cioatx 
about their 68020 board -- I've been dreaaJng. He's had 
nice things to say about the OHT1 hard disk controller 
boards so 1 trscked an OHTI �300 down at Arrow 
Electronics for about $270. 1 plugged everything 
together and adjusted the hard disk device descriptor 
for the OHTl controller and the Shugart drive. 

lt sll worked. It's always a pleasant aurpriee when 
that happens. I fora9tted the nev drive �tnd copied 
everything onto it. Then 1 started really using the 
systea, Hicrovare has obviously put a lot of work into 
the 68000. �sse-of-use eust have been their watchword. 
You aight think (correctly of course) that they had 
been using OS-9 for years and knew just what it needed 
if only they had enough meaory lo do Lt. The 68000 gave 
thee enough ae110ry and they dld it. Let rae give you n 

few exa11ples. 
The shell supports some wild-card aatching. A 

coCICI8nd like: 

S del *.r 

works. It deletes all. f U es with a . r suff 1 x. 
The copy co• .. nd has n -r, for rcplacos, option; when 

that option is set copy will copy over an existing file 
if it haa to. There is a -w•<directory) option that 
causes copy to copy a list of files into the named 
directory. When 1 wanted to back all my C files up onto 
a floppy the coliUIUind: 

S copy *.c *.h -v•/dO/C.BACKOP 

did the trick. 
The C co•ptler has -t•(directory) that leta you 

specify a directory for C'e work files. You put thea on 
the r&CI diak for a reiiBrkable speedup. 

DSave leta you copy only !ilea that are newer than 
corresponding files in lhe deatlnatlon directory, ln 
the assembler the C preprocessor convent inn of 
surrounding an included file's name tn brackets, 
(file.h), applies to the use directive. 

use (defslist> 

Notes 
goes directly to /dd/defa/defslist. But that's not 
generally required. The new policy is to resolve syate11 
dependent names with the linker. You don't include 
syate• definitions when you asaeable; when you link you 
include /dd/lib/ays.l which resolves all the ayste11 
nalles. 

A REAL debugger. 1t can single-step. Sy•bola that 
were declared sa global a are available. It 
dissaaseablea ae it goes showing addresses relative to 
global sy11bols • l found lt quite useful for debugging 
C prograaa when they were linked with the -g option (for 
preserve global syabol 1nforll8t1on I guess). 1 bet the 
debugger alone has saved me at least teo houra of 
debugging tiee already. 

It sounds a bit ltke l'e in love doesn't Lt. Well 
1'• not the roaantlc type. I always look for the dark 
cloud attached to the silver lining. One proble11 ia 
obvious. 1've got to give this back. That means that l 
have tu find the eoney for ay own ayete11. Pricea range 
fro• $1000 up. plus enclosure and peripherals. I'd 
really like the Ci11lx, but if they charge the $3000 that 
I've been guessing as the ClOSt it's likely to cost, l 
don't think I'll be able to afford it. (Of course, if 
you all buy lote of ay books ,,,) 

Another problc11: can you l11agtne the number of 6809 
assembly language prograas I've written. I t1ke 
progra111dng of course, but 1 feel daunted. Converting 
juat the aoat iaportant onea • • •  groan! 

The hardeat part of the dark cloud for 11M! to face 111 
that the software is a little buggy. Nothing aerloua of 
course, but the utility co..anda got 11y guard down, I 
wae still dazzled by thea when I dug into the guts of 
the ayate11. I waa upaet when I found that the inside of 
OS-9/68K has soae flaws, 

1'11 be specific. The Ev$Create option of the the 
F$£vent SVC returns the event ID of the new event in 
register DO. Thst'a consistent with the other optlona 
of the P$Event SVC, but the aanual says the 10 will be 
returned in 01. The C function chown opens the file 
who's owner it'a changing and leaves lt open. This is 
an easy probleoa to •Las if you don't try to delete • 
file after you do a chown but before the chown'er 
terainates. 

l've passed over proble11a like that on 11y Ciah: with 
a co..ent or a note in the aargin of •Y ��&nual. On the 
68K version they are 110re upsetting because the finish 
on the syatee is generally so a11ooth. 

1 auapect that if l found a fev bugs in a week of 
hard work 1'11 uncover dozens 110re over the next fe� 
110nths. Judging froa •Y experience so far l'd be 
surprised if there were any laportant bugs at the 
application level. The utility progra11s run a.oothly, 
and the standard SVCa and C functions all aeee fine. 

You eight want to note the error in the 8v$Create 
SVC in your aanusl. l've included a version of cho�n 
that works correctly with this colu11n. lf you include 
it on the co ... nd line when you coapile C prograes that 
use chown it will replace the atandsrd version: 

cc program,c chovn.r • • •  

l got the first eyatea 1 could find with a 6809 ln 
it. 1 vas one o( the flret OS-9 Level Two users. 1 
have atsyed away (roa the 68000 eoat1y becauee l 
couldn't afford one, but partly because I've been hsppy 
with what 1 have, Now I'11 going to move. fellow 6809 
usera, 1 recoaaend that you 110ve too. The grass is 
really greener on the 68K side, 

There has been a great deal of discussion about the 
epeed of the 68008. Host people seem to have run 
benchll&rke that indicate that it is slower than the 
6809. Hy aubjectlve opinion l8 that the 68008 h at 
leaat as fast ae the &809. Look at the 68008 as an 
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8-bit chip. lt has lots of big registers and a big 
addreea epace. Where doee thia leave the 6809? 

l've been hoping that Hlcrovare would .ove all the 
nice features froa Os-9/68K to OS-9. They have a stated 
policy ot keeping the veraions of OS-9 coapatible aa 
auch aa poeaible, but l'd be astonished if they vere 
able to .ove auch of the 68K software to the 6809. 
Level One eyateaa nre already tight on aeaory. The 68k 
aoftvare vould puah thea vay over the edge. Level Tvo 
ayate.aa could take the load if Microvare got clever vith 
addreee apacee. (Thoae or you vho use 18M aainfraaea 
and watched the• atruggle before they vent to XA have a 
.odel for the kind of thingR Mlcrovare could do. ) 1 
don't think Microvare vlll aake that effort. 1 believe 
that they vtll keep Level One and l.evel Tvo co•patible. 
The 68k featuree that they can aove they vill. but 
there viii be a lot that vill reaain for the 68K only. 

Here'a the eingle-board 68K eyate• configuration 1 
plan on. Note that the alngle-board isn't specified. 
I'll fill that ln when 1 know what 1 can afford. 

* Single-board 680xx with at least 
SJ2k bytee 

* OHTl S300 SCSl controller 
Handles a tape drive and tvo hard 
dllka 

* A Hard diek drlve 

* 
* 

At moet 40 •• average acceaa 
tJGie 
At least 20 Megabytes 
(l think I'll uee the Quantu• 
drive that Priority One is aelling 
for $999) 

A S.2Su DSDO 96tpi floppy drlve 
A power 1upply 

lt looks llke thla ayate• viii 
need about 10 aapa at S volts and 

S aapa at 12 volta. 

That'a .ore than 1've aeen in a 
alngle-board coaputer box. 
The AT replaceaent pover supplies 
in Byte look good 

* An encloaure 
l! l can't find a aaall enclosure 
vith enough space for e big power 
aupply 1'11 use one of the AT-allke 
cablneta. 

don't knov o! a device driver for a cartridge tape 
drive on OS-9/68K, so paying the extra aoney for the 
OHTl-5300 see .. like a bit of a vaste. Maybe 1'11 hsve 
tiae to write a driver Cor it. lf you've ever spent the 
houra it takea to back a hard diak up to floppy(al ll), 
you'll understand vhy l gaabled S70 on the tape support. 

l'a back in school nov. This coluan will probsbly 
atay pretty ahort until l get a break. 

I lladude (ILctlo.h> 
J hacluda (a.l>de•.h> 
) ltatlu4• <•a• tat .h> 
i. ftaC'Iude (direct .h) 
� chovn(rllo, CM>or) 
f. ch•r .,,._, 
1 tat Ovner; 
a I 
9 

10 
II 
12 
I l 

lnt -••Jfd(); 
lot J'Jfd(); 
realn•r lftt. p.lh: 
atrvtt I lld•• buffer 1 

Jo lf((poth • opon(rth. S_IUAI>oS_IWUTl!)) •• tO') 
1) reh•rn tor; 
lb lf(J•Jid(poth. >buller. olaoof bvlfor) •• tont 
11 tlo••(pat.h) a 
11 retur• lO't 
u I 
10 ltraaa(tM.tlhr.f4 OW'ft. ((char •),Owner) • l, 1), 
ll tl(_ooJid(poth. �bvflor) •• tor)! 
n clau(poth); 
u r•t••• cor: 
lo I 
l) clooo(l"'lh). 
z• ratun O: 
21 I 

0 lf! g 

68000 

User Notes 
Pb.U1p Lucldo 
2320 Saratop Oriwe 
sta.rpnUle, PA 16150 

tl11•••• -- vhen l laat ended thia column, 1 prollll.aed the 
next •onth'a coluan vould ruturn vith ueeful 1nforution, 
after • dreary tirade about lacking anything to write 
about. The only problea Is that coluan appeared two 
11ontha aso ( u aualng l get thh thing sent in tiae for 
the proper luue - sorry. Don). 

OK, obviou8ly I didn't have anything to write about laat 
aonth. Fact 11, 1 caae very cloee to quitting the coluan 
biz, becauae l lacked the energy to even turn .y coaputer 
ayeteaa on after coatng ho��e froa vork. U I didn't even 
uae the cuaputera tiiJa coluan vaa oatenaibly based upon, 
hov could I keep cranking thla thing out? 

An anaver to that question appeared vhen 1 called Don 
WUUaaa to explain •Y predicament and try to quit. He 
wouldn't let •e I Instead, he caae up vith a pretty good 
idea. WhUe 1 uy not alvaya have ao��ething useful to aay 
about OS-9 or the Haclntoah, there are (hopefully) a fair 
nu•ber of you out there who would aiaply like to learn 
about progra•aing In aeseably language on the 68000, a 
subject vhlch 1 can certainly blather on about Cor ��any 

aontha. 

So that's w h e r e  things n o v  stand. Expect to see a 
tutorial coverins 68000 asaeably languase progra�ng 
(known aa AL troa nov on) in this apace for the tlae 
being. I've taught AL before (for the &809), so vith a 
little luck thh vUl be aore than an exercise in fUllng 
apace, and will prove helpful to aany of you out there. 

The change of direction haa already had a beneflt for ae. 
WhUe getting r01ady to atart thla coluiDD. 1 vas working 
with aoae ainor teat prograu uslng the OS-9 aaseabler 
and debugger, when l discovered that syabollc debugging 
capabllltiee were nov included. For eoae reason. I vaa 
aure that theae were planned for the future, but as yet 
uniapleaented. When lt turned out l vaa wrong, I ended 
up apending the entire evening 1n front of the terainal. 
playing vith the debugger - the firat real recreational 
u a e  of .y coaputera in .any aonthsl Who knows. aaybe the 
burnout can atUl fade away. (For those of you vho don't 
knov what ay.bollc debugging 18, keep read.lng - it Hgurea 
haav.Uy in tha way 1 plan to teach AL.) 

leliootaca Are Tricky Kattera 

1 need to epecUy eoae ground rulea here, before 1 get 
a t a r t e d .  Firet, lt'a not eaey to know what level of 
k n o vlodso at whlch to pitch theae colu•na. For o n e  
thlng, 611MJ obvioully hae • very capeble readerehip, and 
••ny of you are already fa&Lliar with progra..Ung 1n eoae 

'68' Micro Joumal December '85 II 



AL. Too ele.entary a tone risk a borln& you. tf 1 aaau.e 
too auch knowledse, thoush, 1 run the opposite riak of 
lodng the very people the tutorial ia .u.ed at. 1 have 
no real choice but to take thins a rather slowly at first. 
1 would certainly be intereated in your lettera. Pleaae 
tell ae lf l'a solos too slow or too fast for your tastee. 

There are a couple of aatters concernins how 1 cover 
prograaains in AL. l'or one, 1 auat teach the aiaple 
ae�han�ca, such aa the va r ioue opcodea and addreaains 
aodea. Equally iaporcant, thoush, is the use of advanced 
prosraaaing techniques aade poaaible by the power of the 
·68 000 . Pr osraaains in .. aeably for the 68000 h 
qualitatively different froe progra.-ins the varioue 8 bit 
processors. Thh ill due to the abundance of regiltere, 
addreaains aode11, and opcodes available. Juat knolting 
what each ia capable of is not enough. You ahould really 
know aoaething about u&ins all tosether in an efficient 
aanner. Therefore, expect thta coluan to alip into 

aatters of progralllling philosophy froa tiae to tiae. 

Finally, 1 aa a fir• believer in the learn by doin& 
principle (if it's good enough for ae, • • •  ) . You can't 
really hope to get a good feel for AL by reading about 
it. This aeans ay examples auet be things you can try 
out for yourself. Unfortunately, th1s forces .e to choose 
a p a r t ic u l a r  operatins a y a t e a  to u a e .  T h e  a a i n  
contendere, being thoae 1 have here a t  hoDC, are OS-9 and 
the Macintosh OS. While the Kac asy b" aore user 
friendly, it can also be terribly difficult to prosraa. 
OS-9 J.s not without faulta aa a learning tool, since any 
prosraa you develop auat uae the OS-9 aodule foraat, and 
auat be poaitlon independent, forcins ae to introduce 
aoae complicated ideaa auch aooner than i would prefer. 
Still, OS-9 has that ayabollc debusger, which 1a auch 
nicer to use than the MacaBus debugger. 1 will therefore 
be talking about OS-9 aoat of the time, though 1 lt1ll 
atteapt to say aoaething about uaing other uchinea and 
opera tins ayateaa so 1 don't lose too aany people. 

Theae are the things you should have to fol!ow along: 
Firat, a working aseeabler and, H at all posaible, an 
asaeably language debugger. Aa 1 said, 1 will be uaing 
the OS-9 aaaeabler packase (aade up of r 61, 161, and 
other aJ.scellaneoua files), and the OS-9 debugger, .. .._... 
Next, a 68000 AL reference ia aoet useful. The standard, 
froa Motorola, 1a M68000 16/32-lit Microproceeeor 
Proara-r·a ltefereoce Maooaal, part I M68000UM(AD4), 
which 18 published by Prentice-Hall. l"m not sure how to 
get it, thoush 1 suppose you can try ordering it at any 
local bookstore (froa Prentice-Hall), or perhaps atraJ.ght 
froa Motorola. Finally, t h e r e  la a aaall fan-fold 
prosraaaing r e f e r e n c e  c a r d ,  Motorola p a r t  nuaber 
MC61000(ACl), which conciaely organi�es aost of the 
inforaation you need at hand when actually progra..tng. 

t.ok, lla - SUteeo rt.apral 

Now to a tart, l have the aeai-obllsatory explanation of 
binary and hexadecimal notation. Pint, consider how we 
count using the deciaal, or baee 10, syatea. Starting 
with 0, in the one'a colUIIII, we count up to I, 2, 3, and 
eo on up to 9. We have now ueed up all of the aingle 
digiti, ao for the next nuaber, we etart the one•• coluan 
at 0, whUe the next coluan to the left, the ten'e coluan, 
aovea froe 0 (which we didn't bother aholting) to the next 
disJ.t, 1. That is, 10 followa 9 (eaay, huh?). We continue 
counting by adding I to the nuaber in the one'e coluan 
(that's knovn •• increaenting), untU we get to 19. At 
before, we go back to 0 in the one's coluan, a n d  
increacnt the value i n  the ten's coi uan, 20. After we 
get to 99, we are forced to uee yet another coluan, the 
hundred's. 

Now suppose that inatead of ten eeparate digite 0 to 9, 
we only have two, 0 and l. We count in the aaae way a a 
before, except w h e n  a coluan reaches I, the next 
increaent will go back to 0, and we have to aove to the 

next coluan to the left. Thie it binary, or ba8e 2. 
Counting in binary, we have 0, I, lO, II, 100, 101, 110, 111, 
1000, 1001, 1010, correepondins to zero throush ten. 

So auch for counting in sequence, which 18 obviouely very 
stap le. A trlcltier problea ia converting between deciaal 
a n d  binary r e p r e a entation8 of the saae nuaber. No 
aatter what baae you repreaent a nuaber in, each coluan 
has a particular "weisht" which it adds to the nwaber'e 
value. Thus, in deciaal, we have the one, ten, hundred 
coluana. Because of this, a I in the hundred's coluan 
aeana a larser nuaber than a I in the ten's coluan. Thia 
11 known aa "poeltional" notation. 

ln binary, the coluana, froa the right aide, have welshes 
one, two, four, eight, and eo one. each coluan hat a 
v a l u e  e x a c t l y  t w i c e  the value of the coluan on the 
iaaediate risht. To convert binary to decla&l, we just 
add up the coluan weight• for ill the coluana with a I in 
thea. Thua, 1010 binary ia eight plua two, or 10 deciul. 
Stailarly, 10011001 binary 1a (deciaal) 12&+16+8+1, or 1�3 
deciaal. To convert deciaal to binary, ve aubtract the 
largest binery coluan value poeeible, corresponding to a I 
in that coluan, and keep converting, uain& the nuaber 
left o v e r .  Thus, for 100 deciaal, 64 1a the largest 
coluan, and 100 - 64 • 36. The next coluan value to uae 
h 32, l e a v i n g  36 - 32 • 4, which h ltaelf a coluan 
value. Thus, 100 decimal 1s 1100100 binary. 

A note of teraJ.nology here. A bit, which you've certainly 
heard of before, stands for bloary digit, 80 a bit i8 juet 
one coluan in a binary nuaber. 

ln baae 16 or hexadeciaal notation (hex for short) we 
have eixteen different ain,gla digJ.te. These are 0 to 9, 
aa noraal, followed by the "digite" A, 8, C, D, E, and F, 
correapondins to the values teo to fifteen. Don't let 
the letters throw you. Hex etill vorka Uke binary and 
deciaal, so the nuaber after F hex 11 10 hex, 2A hex 
followe 2 9 H ,  100 hex follows FF hex, etc. ln hex, the 
coluan values are (deciaal} l, 16, 256, and so on by 
powere of eixteen. 

In converting hex to deciaal, ve auet now aultiply a 
coluan value by the di&it in that coluan, and add the 
reeulte, eo 123 hex i8 1*256 + 2*16 + 3*1 or 291 decia&l. 
Converting declaaJ. to hex involves finding the largeat hex 
coluan value aaalle r than the nuabe r, find.ing how aany 
t iae a the coluan value divides the nuaber, and uaJ.o& that 
value ae the hex digit for that coluan. The nuaber to 
convert la reduced by the coluan value tiaes the hex 
digit, and the proceae repeated, untn ve get to the ona 
coluan. For inatance, 1000/256 1a 3 ltith reuJ.nder 232, 
232/16 ia 14 (or E hex) wlth reMinder 8, and 8/1 J.a 8, eo 
1000 deciaal ia 3£8 hex. 

Now, lf you know anythins about coaputera, you've heard 
that they operate using lots of on-off altitchea, eo it 
aakea eenae that they uee binary notation, which ia juet 
a bunch of on-off switches (bite) lined up in a row. But 
why, you ask, J.e hex useful? Well, it obviouely takes a 
lot of bite to cepreaent a sizeable nuaber. For exaaple, 
iooo decimal is 1111101000 binary. It turne out that it 11 

very easy to convert between hex and bi.nary, ltith the hex 
notation takins far fewer coluane than binary. While ve 
know that a coaputer it really doing things uaing binary 
numbers, then, we repreaent thoae nuabers for huaan 
conauaption in hex, 

T o  convert hex to binary and binary to hex, you auat 
firat know the converaiona for the valuea t:ero to flfteen: 

Deciaal Binary Hex Deciaal Binary Hex 

0 0000 0 8 1000 
I 0001 I 9 1001 
2 0010 2 10 1010 
3 001 1 3 II lO ll 
4 0100 4 12 llOO 
5 0101 5 13 1101 
6 OllO 6 14 1110 
7 Oll1 7 15 11ll 

8 
9 
A 
8 

c 

D 

£ 
p 

Going hex to binary, juat replace each hex digit ltith tha 
e q u i v a l e n t  f o u r  b i t &  in b i n a r y ,  110 A BC hex ia 
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1010,1011,1100 or 101010111100 binary. Fro• binary to hex, 
a pUt tba nu•ber into four blt aectiona fro. right, and 
replace each group of bit I v1th the equivalent hex digit, 
e •I . bin1ry 1111101000 1a 0011,1110,1000 1a hex )E8. 

Havina gone over ba•e conve raion1, ru now reveal that 
p r o g r a • • e r l  rarely c o n v e r t  by h a n d .  While it i a  
i • p o r t a n t  t o  underatand t h e  principle•, there t a  n o  
reason t o  p u t  u p  with t h e  drudgery involved. lnatead, 
proara••ara typically u a e  c a l c: u l a t o r a  like the T l  
Proar••••r o r  t h e  HP -16C. M o a t  d e b u g g e r a  have 
cooveralon abiUtiee, al1o. In OS-9'a debug, the ·v· 
c:-nd doe• c:onverlion dutie1, printina both the hex and 
dec:1•al repre1entation1 of a nu•ber. To convert hex )E8 
to deci•el, antar the t<o•••nd ·v )e8'. To convert 1000 
deci•al to hex, enter ·v 11000". Tbe pound sign before a 
nu•bar h debug'a way of recognlzing dect.&l notation, 
with hex beina the default. 
At tht. point, you tight be wondering why, U the co•puter 
can convert fro• hex to dac:1ul and back eo ea11ly, why 
both1r with anythina other then the fa•lliar d•ciul7 
Well, Iince a t<Ooaputosr actually uaea binary, there are a 
nu•ber of placaa where it jult ukea .ore aenae to etick 
with hex, which 1a binary"• next-of-kin. For ioataoce, in 
a 68000, •e•ory addree1ea go fro• 0 to 1677721' deciul. 
Thia lal t ia not an eaay nu•ber to re•e•ber. 1n hex, 
though, the addreun are fro• 0 to FFFFPF, D1ce reaular 
nu•ber• which are 8tlch eaater to handle. 

Finally, a convention l'U uae fro. now on. When talklna 
about a plrticulor vllue, you •u•t be careful to apec:Uy 
what no tat ion 18 being uaed. For exa•ple, faced wlth the 
value 1001, La thll binary, deci•al, or hex1 To avoid 
confueion, preflxea 1re uaed to indicate the ba•e. For 
binary, t h e  p r e f i x  i1 ·x·, while f o r  hex it la '$'. 

Dec:iul, being the notation ve are .aat used to, takea no 
preflx. Thus, 1001 • $3E9 • %1111101001. Be careful, 
though. Thil convention l8 not always true. In the OS-9 
d e b u g g e r ,  a nu•ber without a prefix 1& hex, while a 
dec:l .. l •uet have a preil.x of 'I'. 

WeiD't tbat lacit1ql 

l don't aoo• to have enough rooa left to get into the 
next topic, but like 1 11&1d before, it' a better to a tart 
•lowly t h e n  to r u 1 h  o v e r  t h e  f u n d a • e n t a l a .  Moat 
everybody out there probably already understands hex and 
bJoary, but it wouldn't do to abandon those who don't and 
need a tutorial Uke thla to undoretand what wtU follow. 

Anyway, next aonth 1'11 actually start de.onstrating ao.c 
actual 68000 At.. Abo, unavoidably, I'• going to have to 
••Y ao•e things about OS-9 mo•ory modulea, relocatable 
aaeemblera, •nd Unkert, elnce that'a what l'U be uaing. 
l'U also go into the operation of the debugger. 

--�������--

"C" User Notes 
(dgar H. (Bud) Pass, Ph.D. 
14�4 Lalla Lane 
Conyers, Ga 30207 

Thi1 chapter diacu1aea the new version of the lNTROt. c 
coapiler Cor FLEX, UNIPLEX, and OS/9, the new version of 
the HcCoah C co•pller for FLEX (urketed by 
Windruah/S.E. H�OlA - •• ace cat•log thla Issue) and 
covert 8 - tretta, 11 uaed In a text search algorith•. lt 
also continue• the C-Proble•a felture skipped In recent 
colu•n•. 

LNTROL C COMPILER FLEX UPOATES 

The latcat veralon (v.l.6) o£ 
eont�tin» several l11prove•cnta 
earlier v�rstooa. 

the INTROL C co•piler 
and t:nhanceaenta fro• 

When apecl!ylng co.aand Line optiOOII for the lNTROL C 
compiler aodulea, a ·-· •ay be substituted for an ••• 

and a ·:· ••Y be lubatltutcd for a ·;·. This ts an 
otteapt to acco•aodotc the peculiarities of the various 
operating ayate•s under which the INTROI. C co•piler 
runs. 

A new utility prograa, called "caerge", Is supplied with 
the new lNTROI. C coapller. It aergea a C source progra• 
with lta correeponding aue•bler language source progra• 
to for• a new a••e•bler language source progra• 
containing each C 1ource progra• atateaent, followed by 
the aaaeabler lansuage atateaents generated fro. that 
state .. nt. Thll ia • feature of .net other C coapiler1 
which wa1 •illing froa prior veraiona of the lNTROL C 
coapiier1. lt 11 eapeclally useful when debugging C 
progr• .. froa the alae•bler language liating. 

A new option la provided to produce a asae•bler language 
progra• llating, which aay be placed on the atandard 
output or in a diak file, 

The Interpretation of the "extern" declaration haa been 
changed to be the same a11 that used by UNiX. ln a 
•ulti-.odule C progra•, each coa•on variables should be 
dec:lared with the "extern" declaration ln all IDOdules 

except one, and should appear without the "extern" 
declar•tlon in exactly one aodule. 

The new preproceaaor recognl&ea two new paeudo-.acroa, 
" LINE " and " I'lL£ ", which are auto88t lcally replaced 
by lhe current tin .. nu•ber and current file name, 
respectively. Thla ta expected to be used In debugging 
and in error ae•aasea. The preprocessor baa been 
aod1fied to chock for the correct nu•ber of para•etera 
in 118cro invocations, and to check for several other 
syntactical 8Ltuations involving ,..croa. 

The coapller wee aod!fled to better check tor end report 
several typelil of errore tn the C aource prograa and to 
properly •llocate oaeaory for partially tnltiall�ed 
• t ruct ur"•. It waa "loto .u.l U led to corr.,ct a eve ral 
code generat ton proble•s, including the laproper 
generation of "bra" when "lbr•" should have been 
genen1tcd. 

The new lloker optionally provldea a coaplete •Y•bol 
croal-reterence output file and renaaea certain linker 
output illea to avoid naalng c:onfUcta with FLEX. 

The new loader nu longer autoaatlcally cleara 
unlnltlalt�ed dati 1pace to &eroel. A coaaand-line 
option il available to force the clearing of 
untnltlali&ed d1ta apace, If required. 

Several coapller bugs were corrected in the new releaae. 
One involved the occasional gener1tion of "bra" and 
alailar 1hort relative lnatruct1ona when "lbra" 1nd 
ai•llar long relative lnltruction• would have been 
generated. Another involved the incorrect generation of 
code involving both the U and X reglltera which cauaed 
the following atlte,..nt to be procea1ed Incorrectly: 

lf ((**lp • ((nu• >> 4) & OxOf) + ·o·) > '9') • • •  

ln testing a release version of thil new c:oapiler, \ waa 
able to verify the new featurea, but found one exilting 
proble•. 
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The lNTROL C coapilers do not handle quoted atringa or 
redirection on the cotu�and line properly in �'LEX. 
lNTROL C once handled both quoted stringa and 
redirection on the coa.and line properly, but doea not 
do ao, as of version 1.5. Note that the "1" f'U:X 
command doea not offer a coeplete substitution for input 
redirection, aa f'L�X reveres to the terminal after the 
input file reaches end-of-file, and the user must 
manually enter control-D. 

Contact •• S.E. MEOlA - see catalog this issue 1f you 
are 1ntereated in their new C compiler. 

MCCOSH C COHPlLBR FLEX UPDATES 

The latest veraion (v.2b) of the FLEX veraion of the 
McCoah C co•piler containa several laprovementa and 
enhancements and introduces one new problea. The McCosh 
Standard C Library and manual are also revised from 
earlier veraiona. 
The 1/0 section of the Standard C Library was heavily 
modified. Randoa file proceaaing waa added, allowing the 
creation, acceaaing, seeking, and cloaing of FLEX 
randoa-type f llea, and allowing the random acceaaing and 
aeeking of sequential flles. The ability to open files 
to any device attached to the system was incorporated. 
Terainal accen waa enhanced by allowing "ttyaet" 
parametera to be altered from within a C program. The 
lower-level 1/0 functions, like "open" and "create", 
have been modified to allow the accesa to and creation 
of binary files. The higher-level l/0 functiona, like 
"printf", have been changed to buffer data ln both 
directions. Direct acceaa to the FLEX PHS PCB areaa is 
now supported in a manner similar co that uaed by the 
INTROL C compiler for FLEX. 

The "toupper" and "tulower" £unctions in the Standard C 
Llbr:�ry lutvt: been r�:vhec! tu check th.tt their argullflnt!:l 
are lettera (of the appropriate case) before converting 
them to upper or lower case. K and R ia aabiguoua on 
th!s point, cauaing a great aDOunt of inconsistency on 
the handling of these functions. However, the UNlX 
Syetelll V C co11piler Standard C Library "toupper" and 
"tolower" functions check their arguaenta before 
converting them. 

The "exit" functlon now places its argument (aaaumed to 
be of type "unsigned char" into location $CC20. Thua 
aubaequent programs may check this value and act 
according to lta contents. Since there are versions of 
FLEX whlch do not preserve registers acrose system 
calla, the co11piler now saves all "unused" regiatera 
before each aystea call and restores thea afterward. 

The McCoah C comptler now recognizes the "unaigned char" 
type, repre¥enting each byte a¥ decimal valuea 0 to 2S.S, 
rather than -128 to +127, for the "char" type. 

A new section of the manual describes in much greater 
detail than previoualy how to generate stand-alone 
prograaa written in the C language. It also providea a 
short monitor (written in C and assembler code) which 
could be uaed aa-ia or aa a baaia for more sophisticated 
dedicated uae. The monitor ia also provided on the 
releaee diakette to aaaist thoae wanting to uae it. 

Another new section of the .anual provides a aet of 
function& (written by Ron Anderson and published in 'bij' 

Micro Journal) which implement the "sine", "cosine", 
"tangent", "arctansent", "absolute••, "square root", 
"logarithm", "antllogarithm", "polynuaial", and 
"exponential" acientific functions, which are not 
currently included in the McCosh Standard C Library. 

ln testing a pre-release version of thia new compiler, 
was able to verify aome of the new featurea, but found 
several new problema and discovered that aome 
previously-reported probleaa still exiated. Since thia 
inforaation haa already been sent to Windruah, perhaps 
aoae of the problema will be aolved in the release 
version of the new compiler. 

The "ttyaet" parameters are now incorrectly applied to 
output to the printer and through other precoaaanda, 
aucb as "O". The revised McCosh Standard C Library 
needs to be modified to check for output being sent to 
other than a terminal device to prevent this problea. 
To avoid thia problem, the uaer can set the "ttyaet" 
width and depth paraaeters to &ero. ln fairneaa to 
H.cCoah, TSC t:xtended 8AS1C haa thla aaae problem. 

The buffering of all 1/0 except that going through 
stderr can cause aome subtle probleaa in the order of 
program output to the standard output device and in the 
processing of random files. The user having probleaa 
with the order of prograa output to the standard output 
device uy either insert calls on "ffluah(atdout)" in 
appropriate locations, such as before each output to 
stder.r, or may inhibit buffering on atdout with a call 
on "aetbuf(atdout,NULL)" initially. The new randoa 
proceaaing functions do not aeem to work properly with 
buffered filea, but seem to work correctly with calla on 
"setbuf(fp,NULL)" liUICdiately after the ftlea are 
opened. 

Programs al11108t invariably generate larger programs 
under the new version of the compiler than under the 
older versions. This ia critical only in the case of 
those programs, such aa asseablera, data base aanagera, 
and others, which attempt to occupy as auch memory aa 
possible in order to improve perforaance and 
capabilities,' and those which previously barely fit into 
available ...,aory. Although 1 have not lnveo;Ugated the 
aatter thoroughly, aoat ot the inflation seeu due to 
the new Standard C Library functiona. 

The probleaa related to the linkage of external 
variables aaong aeparately-compiled aoduleo; reaain. The 
Microware version of the McCosh C compiler has fiXed the 
aajority of these prob1eas. 

The co..and line scanning bug reported earlier reaaina. 
Neither the McCosh nor INTROL C coapilera handle quoted 
strings or redirection on the coaaand line properly in 
FLEX. McCoah haa apparently never handled either, 
although it claiaa to handle quoted atringa on the 
coaaand line properly. Note that the "1" FLEX coaaand 
does not offer a complete aubatltution for input 
redirection, aa FLEX reverts to the term1nal after the 
input file reaches end-of-file, and the uaer aust 
manually enter control-D. 

lf a preprocessor command is ais-apelled, the error 
message may be sent to a temporary file and diacarded, 
sometimes cauaing weird reaulta or truncated 
compilations vith no seeming explanation. For instance, 
if "#define" h m!a-apelled as "ldifine", the c011pUer 
will quit with no error meesagll printed on the terainal. 

Contact ** S.E. MEOlA - Windruah if you are interested 
in their new C coapiler. 

8-TR££ SEARCH ALCORlTHH 

B-Tree structures aay be uaed to search and update large 
a eta of data w1 th great efficiency, u81ng reaaonebly 
al•ple algorithms. They are especially suited for very 
large files in which higher-level ind1cea may be kept in 
aain memory for speed. 

The flrat published deacrlption of B-treea waa in 1972 
by Bayer and McCreight In "Acta Informatica". Their 
definition of a 8-Tree of order • (aa aodified by Knuth 
in "Sorting and Searching") 1a as fo llowa: 

1. Every node except the first haa no more then • 
aona. 

2. Every node except for first and final haa no 
leas than (2m-l)/3 aona. 

3. The first node baa at lealt 2 and no more than 
2((2.-2)/3)+1 aona. 
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4. All final nodea appear on the aame level. 

�. All nonfinal nodea with k sons have k-1 keya. 

Knuth provldea the derlvatlona or the upper and lower 
bounds tor the perturSdnc� of u�r�tion8 Qn �-tre�8, but 
they are extreuly good. ln particular, aearch 
ope ratlona are eapeclally et t lclent with B-treea. 

The lnaertion (and deletion) algorith .. are alower and 
.are coeplex than the aearch alsorltha, as the nodea aay 
require apHttlng (and jolnlns}. Luckily, aany uufuJ. 
applications have no need of a deletion alsorltha and 
perfon. aany 110re ao�arch operationa than insertion 
operatlona. The related binary eearch algorltha alao 
haa efficient aearch and alower Insertion and deletion 
ope rat Ions. 

An exaaple of such a 8-trce progra• appears below. lt 
copies non-duplicated linea froa ita standard Input to 
lte atandard output, without aortlng ita input or 
requiring ita Input to bo In order. lt 18 intended to 
be uaed with a apeller, after the words have been 
iaolated, to eliminate duplicates before the words are 
looked up in the dictionary. 

Although the 8-tree it develope Internally Is aorted 
the order of Ita output followe tho! order of ita input. 
lt could be 110dlfied to optionally auppress the output 
of the non-duplicated llnee aa they are read and to 
output the llnae froa the 8-tree when Ita Input hae 
reached end of fila. Thla would slow Ita use as a 
filter, aa no output vould be available while input vere 
atill being proceaaed. 

I* Thla proara• gata one line froa ita 
atandard input and eearchea for the 

*I 

line in an evolving binary tree sorted 
alphabetically. lf the Une la not found, 
lt ia ineerted in the tree and put to Ita 
atandard output. lf the line ie found, 
it Ia not output, 

Written by 8ill Vaushn, 
CVS, U of Rocheeter, Rochester, NY 

linclude <atdlo.h> 
llncludc <ctype.h) 
atruct btreenode /* b-tree atructure */ 
I 

char *atr; 
atruct btreenode *left, *right; 

I; 
atruct btreenode *head, *alloc, *hend; 
etruct btreonode *nextnode(), *allocbtree(); 
cher *catora, *cend; /* char array beginnins and end *I 
char *nextatr(), *alocatr(), *caloc(), *aaloc(), *gets(}; 
fdeflne 8NODES 4096 /* lnlt alloc for btree nodes */ 
#define STRING 4096 /* lnlt alloc for strings */ 
#define ADDNOD 1024 /* Addl alloc for btree nodee *I 
#define AODSTR 2048 /* Addl alloc for string• */ 
aaln(argc, arsv) 
char *aravll; 

t • 
lnt n; 
char *q; 
atruct btreenode *r; 
q • cetore • alocatr(STRlNC); I* etring apace */ 
cend • catore • ST&lNC; 
if (geta(q) •• NULL) /* get firet line *I 

exit(O); 
alloc • head • allocbtree(8NODES); I* tree nodea */ 
hand • head • BNODES; /* logic dependa upon caJ.oc *I 
alloc->atr • q; /* to eat all space to NULL *I 
puta(q); I* output the line * I  
q • nextatr(q); I* get nev etring pointer. *I 
while (gete(q) I• NULL) 
I 

r • head; 
while (n • strc•p(q, r-)atr)) 
I 

1f (n < 0) 

I 

I 
exlt(O); 

alae 
t 

if (r-)left I• NULL) 
I 

r • r->left; 
continue; I* traversing left *I 

elee 
I 

I* Cresting a left eubtree *I 
r->left • nextnode(); 
puta((r-)left)->str • q); 
q • nextlltr(q); 
break; I* set next line *I 

if (r->right I• NULL) 
I 

elae 
t 

r • r-)right; 
continue; I* traversing right *I 

I* Creating a right subtree *I 
r-)right • nextnode(); 
putl((r->right)->etr • q); 
q • nextatr(q); 
break; I* get next line * I  

I *  Returne pointer t o  a n  array of ·n· btree nodea. * I  
etruct btreenode *allocbtree(n) 
int n; 
I 

etruct btreenode *x; 
if (NULL •• (x • (etruct btreeoode *) 

coloc(n, aizeof(etruct btreenode)))) 

I 

fprlntf(atderr, "No 11e110ry for tree nodea\n"); 
exit( 1); 

return (x); 

I* Returne a pointer to the next available btree node. 
Cetl .ore space if necessary. */ 

etruct btreenode *nextnode() 
I 

If <••alloc >• bend) 
bend • (alloc • sllocbtree(ADDNOD)) + ADDNOD; 

return (alloc); 
l 
I* Returns pointer to 'n' bytes for string storage. *I 
cher *alocetr(n) 
int n; 
I 

l 

char *x; 
If ((x • aaloc(n)) •• NULL) 
I 

fprlntf(atderr, "No 11e.ary for atringe\n"); 
exlt(2); 

return (x); 

I* Returna a pointer to the next available string epace, 
Ceta .ore apece If neceeaary. *I 

char *nextatr(a) 
char *a; 
I 

l 

char *x; 
if ((x • • + strlen(e) + I) >• cend) 

cend • (x • alocetr(ADDSTR)) • ADDSTR; 
return ( x); 

I* Allocates apace with abrk 
(replaces aalloc). *I 
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char *u.loc(o) 
iat n.; 
I 

} 

char •11.; 
a • abrlt(o); 
lf ((lo�>• ·I) 

returo HULL; 
•1•• 

re�uro (a); 

1• Alloeatea apace wl�h obrlt aod clearo lt 
(roplocoo caHoc). •I 

char *cdoe(a,a) 
1Dt n,a; 
I 

} 

cbar ••: 
1Dt 1; 
a • obr\(1 • o • a) 1 
1f ((1Dt)a - ·I) 

retura lf1JL.L; 
vlaUa (-1 >• 0) 

a(l) • 0.00; 
returo (a); 

C PROBLEM 

Thia prograa uaea the atring replace function (deecribed 
in an earlier chapter) to provide a atring replece.ent 
prograa, in which the file n ... a and etringa are 

provided on the co ... nd line, The McCoah PL!X e-nd 
line acanning bug is handled (to the extent poaeible). 
The invocation eequence ia al followe; 

replace old-file new-file old·atring new-etring 

llocludo (otdlo.h) 
llncludo (CtJpa .h) 

ulo(arac,arav) 
tnt •r1c; 
char *aravll; 
I 

I• 

char llne(256), llno1(256), *oldotr1na, •-tr1na, •a, p • 0; 
Pl Ll •tnpu.t , •out put; 
1nt count • 0, c, a; 

putc ('\n', otderr); 
1f (ar1c < 4) 
I 

I 

fpute ("u1a: r•place old-tlle new-file ", atderr); 
fputa ("\"old-at r tna\" \ "nev-etrlnaV'\n", 1tderr); 
edt (I); 

1f (((Input • fopen (*++•••"· "r")) - NUL.L.) II 
((output • fopon (*++atiY, "v")) - IIUL.L.)) 

I 

fput• ("c•n't open ftle .. , atderr); 
fputo (*orav, otderr); 
ealt (I); 

If (*(oldotrlna • *++arsv) •• '"') I* lkCooh bvl •I 
for (a • oldotrlt'l + I; •a; ++a) 

*(c - I) • ((*a •• '" ') t '\U" : *•); 
II (*(nelfatrlna • *+-+orav) •• ' "') I* KcCooh bu& */ 

tor (x • n4Utttrlft¥ • 1; •x; ++a) 
*(a - l) • ((•x •• """) t "\0" 1 •a); 

lfi!Ue (fsato(llne, 2)6, Input) I• NUL.L.) 
I 

count +- ecrrepJ (line I, llne, oldatrtn.a, n•vetrtna); 
fput• (llnol, output); 

fc lou (Input); 
tclo•• (ou&.put)t 
for ( • • 10000; •; • /• 10) 

Lf ((c • count I&) II p II (• •• I)) 

I 

I 

cuunt - c • c; 
+-+p; 

fputa (" atrtnaa raplac:ed\n". atderr); 

etrr41!pl (dat, arc, pee, rep) cop1ee "•rc" to "dec••, 
replactna all non-ove.rlapptna tnatancea of ''pat" by "rap", 
return Ina the nuaber of replactMnto parforMd. 

otrrepl (dot, ore, pat, rep) 
char *det, •arc, •pat, •rep; 
I 

c.har a, •p, •t; 
lnt c • 0; 

for (p • pat, t • arc; (((x • *p++) •• •t++ ) " a); ) ; 
tr (x) 

•dat++ • •arc++; 
eloo 

for (p • rep, arc • t - I, ++c; *p; *dat++ • *p++); 

*dot • '\0"; 
return (c); 

ltxtond thle proana to optionally replace otrtna• rapruonttns 
coaploto C variable noau, rather than part lal n .. u. Tbuo, 
aaau.atna an old ... atrlna of "ox'' aod nev-etrlq of "111''. lt 
vould chana• a variable n-d ''aaau but would not chance 
variable• O&Md 11&&&11a'' or "xuza&'' or .

. 
&&&auaaa", 11 the 

orlatnal proaru vould. 

UAKPLl C PROCIAH 

Follov1ng 11 thla aonth'e exoaple C proaru; 1t prov1doo ao 
alternothe verolon of the daub pro11raa of .n urlter chapter. 
tbia verdon expando tlbo, rather than rep lacina thea vltb 
apoceo. The nua.ber of coluano b«t,.een tabo uy be opacified, 
lf It lo opaclfh•d ao aero, the fila lo aoou .. d to be • PUll 
foraatted file lflth tobo followed by codoo reprueottna 
ca.pr••••d apacea o Standard 1npt.&t and Ot.ltput are ueed, to 
fac111tate the uoe of the proaraa oo • filter oo IJOto .. 
aupportlns plpoo aod redlroct lon. 

llnclude (etd1o.h> 
llncludo <ctypa. b) 

ulo(ar1c, a .. av) 
1nt a .. sc; 
char �oravl I; 
I 

J nt co 1 • l • n • 8 o e; 
ettar •ap; 
l'll.t *fd. *td; 

fd • atdln; 
td • •tdout; 
If (arac > I) 

n • oto1(arsv(IJ); 
1f (n < 0) 

n • l; 

lfi!Ho ((c • aetc(fd)) I• !OF) 
I 

avttch (c) 
I 
caoe '\t ·: 

1f (n) 
I 

el•e. 
I 

do 
I 
putc(" • td); 
col+,+; 

vbUo ((col 1 n) l• 0); 

1t ((c • l•tc(fd)) •• lOP) 
nlt(O); 

tor (; c; --c) 
I 

putc( • · ,  td); 
col++; 

break; 
caaa '\n': 

putc( "\o', td); 
col • 1; 

c••• '\0": 
br•alt; 

c-••• ·\r"': 
If (n- 0) 
I 

I 

putc( '\n', td); 
col • 1; 
break; 

dofo.ult: 

I 
nlt(O); 

putc(c, td); 
col++; 

•• All •oftvare Mntloned 11 frooh In otociL for 
I-diot• ohlp .. nt bJ S.l!. M!DlA, oee their catoloa -
thlo liOU&, 
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UniFLEX 
User Notes 

K.enneth R. Lewta 
Auto .. tton Engineering 
1691 Shelby Oak '"· N. 

Suite 4 
Heaphla, TN 38134 

Laet aonth l began a aulti-polnt diacuaalon of UniPLEX 
Operating Syatea and varloua toola, technique• and 
endeavora. Thia aonth, 1 would like to apend eo.e tlae 
on a few or the toola. In part tcular, "FLEX ror 
UnJFLEX" and "tecc" (the newly releaaed "C" coapller 
froa Technical Syeteae Conaultanta). 

FLEX 
Host 

for UniPLEX 
FLEX-hosted 

ia exactly what it'a na.e iapliea. 
software will run in thia new 

environaent with no reetrictlona. The rulea are 
aiaple • • • •  tr it ueea standard entry pointe, it will aost 
likely workl Secauae UnJFLEX aanagea the hardware 
environaent for the ueer, direct acceea to AClA'a, PIA'• 
and the like will NOT workl Never the lese, heving 
acceea to the rich eet of FLEX utilitiee and languages, 
while allowing full uee of UniPLEX'a fad.Utiee 111 aore 
power than .-oet other syeteu can ever hope for. 

Before anyone gete upset, let .e say that 1 don't clsla 
UnlFL.EX will replace FLEX or even stteapt to. Unii'LEX 
does. however, offer far aore in ter•• or 
uaer/productivity enhanceaent. Hoat projecta, are 
easier to accoaplish in the UniPLEX environaent and of 
course, aore people can participate through the aaae 
hardware. Uae of a coaaon developaent tool, 
elaultaneouely, haa distinct advantages over the old 

"walt your turn" approechl But enough of that, let .e 
tell you about "FL!X for UnlPL!X." 

FLEX for UniPLEX co.ea aa a standard 8-inch disk wtth 
.. nual and an additional utility-set. Theae utilities 
repreaent an extenaion to noraal FLEX in that they allow 
user accen to the UntFL£X facUlty that h "hoallng" 
FLEX. Aa delivered, FLEX for UniPLEX allowa up to four 
"drivea" to be attached. The four drivea are NOT 
restricted, though, in that they .. y be lnten.Jxed 
between flopplea and hard-disk drlvea called 
"flle-diaka." A "flle-diall" is a epecially foraatted 
UniPLEX file that looks like a regular FLEX disk to the 
hoated ayatea. An advantaae here la that any (or all) 
of the "drives" uy redde on one {or aore) of the 
UniPLEX drivea and or courae, winchester drivea are 
included! taaaine having forty (40) aegabytea of diek 
epace divided between your old favoritee ( fro• yeara of 
work vith FLEX) and your newest ventures (developed 
under UniPLEX) • • . • •  

1 have been uelna FLEX for UniPLEX for about a year now 
and have found it to be invaluable aa an aid for 
"traneferrlna" previoue developaent effort• to •Y new 
environaent. Additionelly, 1 uee so.e of the old 
atandby toole (found only in the rLEX environ.ent) to 
toy vith new ideae or old proble ... Once an idea aele, 
or problea ie eolved, 1 .ove it to UnifLEX through one 
of the new utilities provided, and continue froa there. 
Thle article, end .. ny aore to follow, ere an exaaple of 
"reversing" the procedure. 1 write the text (uatna 
TSC'e newly releued "UniPLEX Screen Bditor"), check the 
apelUng with Stylo Syetea's "Spelling Checker", text 
proceae it with TSC'a "pr" and apool tt to the printer 
ueing the Unlfi.!X "Enhanced Spooler" paclulge. Once 
ecceptable, 1 trenafer it to a FLEX diak via FLEX for 
UniPLEX uei111 the "copyuf" ut lllty provided. Larry 
Willi ... then tranefere the article to a eyetea et '68' 
alcro-journal. Although aaall, thle ia just the kind of 
"convenience" that FLEX for UnifLEX bringe to •Y world. 

Another such convenience h TSC'e nev "tacc" coapller. 
Thie new coapiler repreeent1 a full iapleaentetion of 
Kernighan end R.ltchiee'e "C" lenguage end 11 NOT lacking 
in any way for full coapllance with "C" for UNIX, Syste• 
v, Releaee 1. The coapiler ie currently aveileble for 
ell etenderd 68000 faally product• aupported by TSC and 
for a few cuetoa producte. The 68020 vereion eupports 
Hotorola·a HC68881 l'loatina Point Coproceeeor by 
generatil\l "Mth" iru�tructiona directly in-line with the 
code. Since the HC68020 handle• euch code ae an 
"exception", there 18 very Httle overhead end coaplex 
function• are handled directly by the aath coproceeeor. 
The new C1HlX 68020 ay1tea (advertised in thia aaga&ine) 
utili&el the co•bination deacribed above and eccording 
to an "inaider" et TSC, 111 " • • • •  the faeteet aachine 
they've ever eeen." 

The TSC "C" coapller eporta a standalone pre-proceaeor 
(aore for the 6809 veraion than others), a two-pels 
coapiler eection, tvo-pass relocating aseeabler, en 
optiai&er end • linkage editor. Code can be generated 
and run with a coaund • ei•ple •• "tscc •ycode.c" I 

Hult iple eource f Uee ere ell owed. Input can be ln "C", 
"aaee•bler", or "relocatable object" foraat. 
Conditional coapi\ation ie fully aupported •• vell ae 
featurea thet allow for eaey generation of librariee. 
Coaplex developaent proce•••• are .. de stapler through a 
facUlty thet allows for "eelective" re-coapllation and 
linkina of aodulee. Finally, all eource code lebele are 
appended to the binary file eo that TSC'e eyabolic 
debua&il\l tool, "qdb" can ahow you vhere you vent wrong! 
A "etrip" utility 11 provided for reaoving the ayabola 
later. 

I've ueed the "tacc" coapller for elx (6) aonthe nov and 
only found one boo-boo in the " .. cro expaneion" feeture. 
Thia vaa fixed 1.-ediately by TSC and a new copy 
arrived the next aorninal ln tenu of perforaanca • • •  we 
here at Autoaation Engineering have found it to be quite 
efficient and generate• rather coapact code. Early on, 
we diecovered that the effort expended trying to find a 
"aloppy" eectlon of coapiler generated code wae NOT 
vorth the aeeger gain in epeed or code space. Nowadaye, 
we juet crank out code, .eet deadline• and ••Jle • • • • • •  

A "Real World UniPLEX Project" 

Speaking of deadlinee • • • •  a recent project (u•ina the 
68010) wee aade poeeible and profitable by utilizina 
"UniPLEX VH" for the 68010 and V•raa-Hodule Europeen 
(VHE) hardware. The �oabinetion really 1hines in the 
lnduatriel Control arena. We were aeked to develop a 
eyetea that would eort product• packed into eix (6) 
different typee of boxee, queue thea up (baaed on boxee 
per pallet) and route thea to another ayetea for 
palletl&il\l. Each box entered the conveyor ayetea froa 
tvo (2) feed conveyors. A pnauaatic "etop" raleaeed the 
waltil\l box and allowed 1t to pan a "LASER" ecannJng 
device eo that a "barcoded" label could be read by our 
1yatea (RS-232, 9600 baud, Aeync., record foraat 
w/checkeua + acknowledge). Once ecanned, the dete 
aathered wae "piped" to • date-beee progra• for look-up 
and verification. The data-base then "piped" a reeponee 
to the "logtc" proaraa (the teak that actually Mneaed 
the conveyor eyetea) and allowed the box to proceed dovn 
the conveyor to a "tranafer point." Since there vera aix 
(6} euch tranefer pointe, the boxes were "tracked" by 
aonitorina trenaitiona of photo-eyee placed along the 
route. At the proper point for a particular box, a 
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transfer .echania• was activated and the box moved from 
"uin" conveyor to queue. When a queue waa filled, and 
the way clear, all boxes ln the queue were releaaed to 
an "outfeed" conveyor where they arrived (shortly) at a 
"palletizing" uchine. Our ayate• unaged all conveyor 
aotore, box "stope" (aolenoid actuated, pneuaat lea), a 
LASER Scanner, an Operator Keypad (9600 baud), a System 
Console (ANSI CRT w/Keyboard) and moat deaanding of all, 
a bank of flve (.S) "aerial ASCll remote digital 
interface aodu lea" (used to read all field 
11•1t-aw1 tchea and photocells a a well a a drive the 
aotora and solenoids). 

With all of the above, boxea moving through the system, 
I/0 points being scanned and such. The eyate• waa only 
running at a fraction of it's capacity and all under 
UniPLEX Ill 

Next Honth 

Next month will describe another syatea 
aanaged by UnifLEX and runs a ROBOT 
Handler • • • •  we call it the "One-Araed Octopus" II 
will be describing some wild COLOR Graphics 
that are available for so.e of the standard VHE 
that runs UniPLEX. 

And The 

that ls 
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packages 
hardware 
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Part 8 Concurrent Processing and Ada'a Taaka. 

Two of the usual requirements of eabedded computer 
ayate111 are real-time proceeaing and concurrency. These 
two concepti are related, with real-ti•e requirements 
often being •et by use of concurrent processing, or 
parallelism. In general, the term concurrent proceasing 
refers to those situations 1n which the execution of 
aore than one sequential thread of code takes place in 
parallel--or at leeat it haa the appearance of occurring 
in parallel. The tera concurrent progra..tng ref era to 
the tool• and technique• for dealing with concurrent 
processing. Concurrent prograaaing ia typical in the 
develop•ent of operating ayatea and real-time ayetea 
eoftwere, and it often distinguishes these kinde of 
ayet4118 fro• other software syeteaa. 

ln general, concurrent processing ia obtained in 
one of three ways: 

- •ultico•puting--in which different processes 
execute on totally different co•putera, but with 
detailed coaaunication require.enta, 

- •uliproceaeing--in which different proceaaee 
execute on different processors within the aaae 
coaputer, poaeibly sharing the eaae .eaory and 
other reaourcea, 

-•ultiprogra..tng--1n which different proceaaea 
are executed in an interleaved 111nner on • aingle 
proceaaor. 

There ie currently a trend towards abstract concurrency 
that i a  unrelated to t h e  parallelta• of the actual 
target co•puter. T h e  data flow diagraaa found in 
c e r t a i n  s o f t w a r e  e n g i n e e r i n g  t e c h n i q u e s  c a n  b e  
envieioned ae networks o f  concurrent proceaaea, even 
though eventual 1•pleuntatlon haa traditionally been in 
a aequential language. The Ada language supports the 
concept of abstract concurrency by the inclusion of 
concurrent prograa•ing featurea aa an integral part of 
t h e  language, regardleae of the actual parallelia• 
preeeot in the target environaent. Eech thread of code 
in an Ada progra• ia conaidered to be executing on a 
aingle loaical proceaaor. A prograa containing only a 

single thread of code--the 111in progra•, ao to apeak-
executea on a single logical proceaaor, even though the 
actual i•ple.entation aay be obtained by •ultlproceaain& 
or multico.puting. Ada prograaa executing more than one 
thread of code 1n para�lel acco•pliah thia concurrency 
by the uae of the Ade taalt--one task for each additional 
thread of executtna coda. Eech task aleo execute• on a 
single l o g i c a l  p r o c e a a o r ,  e v e n  though the actusl 
iapleaentation aay be obtained through 11ultico11puting, 

•ultiproceaaing, interleavin& on a single proceaaor, or 
any c o a b i n etlon of these technlquea. That ia, the 
languaae and ita run-ti.e eupport environaent co•pletely 
isolate the prograamer from the i•pleaentation in euch a 
way that the concurrent progralllling can be developed aa 
t h o u g h  e a c h  A d a  t a a k  w e r e  to e x e c u t e  on i t a  own 
proceaaor. A very specific aet of rule• deteraine the 
t a s k  d e p e n d e n c i e a  a n d  t h e  i n t e r a c t i o n s  a n d  
co-unicatione among taaka. 

In general, e•bedded ayatem eoftware applications 
fall into one of three categoriea: 

- S y n c h r o n o u s  or p u r e l y  cyclic: All taalte 
p e r f o r • e d  b y  t h e  a o f t w e r e  a r e ,  b y  
d e f i n i t i o n ,  p e r i o d i c  a n d  e x e c u t e  in a 
s y n c h r o n o u s ,  a e q u e n t i a l  pattern e c c o r d i n g  
t o  a f i x e d  s c h e d u l e .  S o • e  v e r y  a i a p l e  
control ayateas fit into thia category. 

Hoetly c y c l i c ,  with a o a e  aaynchronoue 
e v e n ts: H o a t  taeke a r e  cyclic in neture 
a n d  c e n  be echeduied d e t e r • i n i a t i c a l l y ,  
b u t  a o • e  a s y n c hro n o u s  e v e nt a  a n d  b u r e t  
c o a p u t i n g  l o a d a  a u a t  be h a n d l e d  without 
i n t e r f e r i n g  w i t h  the c y c l i c  p r o c e a e i n g .  
H a n y  m o d e r n  w e a p o n  c o n t r o l ,  f l i g h t  
c o n t r o l ,  a n d  n a v i g a t i o n  a y a t e m s  fit into 
this category. 

Aaynchronous: Koat taslta are aaynchronoue 
r a t h e r  than cyclic in neture. Theae syateaa 
d e p e n d  a l • o a t  e x c l u s i v e l y  on asynchronous, 
interrupt driven processing. Stiauli arrive at 
unpredictable tiaee, end eoftware reeponaee ault 
be delivered within rigid tiae constraints even 
under p e a k  l o a d  conditione. Theae kinds of 
eyateaa are aaid to be event-driven. eo ... nd, 

c o n t r o l ,  3c o a • u n i c at1ona, a n d  intelligence 
ayateu (C I) fall into thie category. 
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The •ana of achieving the proper ac:heduliog of taaka in 
eabedded coaputer ayate .. haa typically been provided in 
one of two waya: 

- By uae o f  a uaer written auperviaor 
p r o g r a a  i a p l e a e n t o d  in e a a e a b l y  c o d e .  
T h i a  p r o g r a a  w o u l d  n o r a e l l y  r e a p o n d  t o  
t i a e d  Interrupt• In o r d e r  to provide t h e  
a c h e d u l l o g  proc:eaa. Context awitching-
the a a v l n g  and re1toring o f  proce1aor 
atatoa--auat be provided by thia prograa. 

- By u a e  of • real-tlae operattna ayatea 
k e r n e l  or r e a l - t l a e  exe c u t i v e .  T h e  
p r o a r a a  a u a t  t h e n  a a k e  operating ay1tea 
c a l l a  t o  a c c: e a a  t a • k  c o n t r o l ,  a e a o r y  
a a n a g e a e n t ,  a n d  i n t e r r u p t  h a n d l i n g  
f a c l l i t i e e  o f  t h e  o p e r a t i n g  •y a t e a .  
Op e r a t i n g  a y a t e a  a e r v i c e a  a u c: h  a e  
a e a ap h o r e e ,  a a l l b o x e s ,  a n d  q u e u e s  a r e  
u a e d  fo r a y n c h r o n l z a t i o n  o f  a n d  
c: o a a u n i c a t l o n  a a o n g  c o n c u r r e n t l y  
e x e c u t i n g  t e a k s . ln e a a e n c: e ,  a real
t 1 • c k e r n e l p r o v i d e a a b a 8 i a 
a r o u n d  whlch a apcclal-purpoae operating 
11y a t e 111 i e  s e n e r a t e d ,  w i t h  t h e  
concurrently executing taeka in t h e  role 
of proceaeea within tho operatins system. 

The uae of a real-tiae operatln.g ayate• to serve aa an 
interf�ce between the hardware and the application• 
prograa areatly aiapllflea the developaent of eabedded 
eyetea software. ln addition, becauee the opereting 
eyetea 1taelf nonaally haa had vide uae, the reliability 
of the reaultins software ia uaually enhanced. 

In the ftrat cetesory of eabedded syatea aoftvare-
for which aync:hronoua featurea doainate--the traditionel 
approach to reel-tiae operatins 1yateaa haa been the 
cyclic executive approach, in which a s c h e d uler 
allocetea to taaka certain tlae intervale in vhlch to 
execute. 8ecauae different taaka often auat execute at 
different cyclic: ratea, elaborate aethoda for alloc:etlns 
proceaaor tiae auat often be developed. The aaalleat 
tiae interval allocated by the ac:heduler la called a 
ainor cycle. Multiple• of the ainor c:ycle--uaually 
power• of two aultiplea--are called aajor c:yc:lea. The 
varioua taaka execute within theee c:yclee, and each teak 
il run to c:oapletioo and hae ac:ceee to all global data. 

Alynchronoue eventa, if preaent, are uaually aignaled by 
interrupta. The interrupt eervic:e aust be provided 
quickly enough 10 that it doee not interfere with the 
c:yc:llc portion of the prograa. Often, the cyclic: and 
aeync:hronoue func:tiona are run as foreground processea, 
with backsround proceaeing--that i8, processing using 
w h a t e v e r  proceaeor tiao i s  not required by t h e  
foreground taske--perforaing low-priority functions that 
are not tlee critic:el. A c:oaputer aelf-c:heck prograa, 
for axa11ple, ie often provided aa a background teak. 

For the laat two c:ategoriea of eabedded ayatea 
aoftware--in which aaynchroooua featurea either are 
preaent to a stgnlfic:ant degree, or doalnate the 
software requireaente--the cyclic: executive approach 
faila bec:auee of the coaplexity involved . Concurrent 
t a s k i n g  i a  the beat approach l n  thi8 c:aae, and the 
aanaseaent of concurrent taaking is aoet eaaily obtained 
by the use of a real-tllll operating ayatea. 

Ada•a approach to concurrent prograaaaing aakea the 
c:oncurrantly executing teak e baaic: proaraa unit. The 
synchronization of and c:oaaunic:atione aaong taaka ia 
provided within the language iteelf by a proc:eas called 
ayochronization by rendezvoua. Ada prograaa, of c:ourae, 
cannot execute without a run-tlae aupport environaent 
provided by the iapleaentatlon. Thia run-ttae support 
envtron111nt aay well be foraed around tbe aaae real-ct .. 
operatina eyetea kernel uaed to provide aervic:e8 to 
tradttionel real-tiae lansuagea. ln an Ada prograa, 
however, no operatins eyatea call• are required--all 
ayochroni&ation of and coaaunications aaong concurrently 
executing taaka are provided by feature• of the language 
itaelf. These high order language conatruc:ta aay c:auee 
invocation or operating ayatea calla by the run-tiae 
envlronaent, but &uc:h action ia transparent to the 

prograoaer. By providing all taak control fac:llJtiea 
within the high order lansuage, the portabillty of the 
reaulting aoftware ie greatly enhanced. 

The Ada teak, tosether with the aubprograa, tbe 
package and the generic unJt, ia one of the four prlaary 
prograa unite of the language. Like aubprograaa and 
pac:kagea, teaks have a two-part Cora c:onelating of a 
epec:ific:ation and a body; both auet be preaent. The 
apec:ific:ation part define• the interface or the teak 
with other Ada prograa unite, while the body contain• 
the laple .. ntation of whatever action the taek produc:ea. 
Unlike the caae with eubprogra .. and packagee, however, 
t a a k  e p e c l fic:atlona and taek bodiea aay not be 
aeparately c:oapiled, Iince they are not coapilatton 
unite. They aay be textually separated within a 
declarative part of a prograa unit, however, in order to 
p r o v i d e  d a e i r e d  v i a i b l l l t y .  ln addition, the 
apec:ificatlon and body aay appear in the eeparately 
c:oapiled apec:lflcatlon and body, reapec:tively, of a 
package, in which caee the taak ia exported by the 
pac:kaae. 

While eubprograa and package apec:iflcationa declare 
t h e  a e e o c i a t e d  entitiee--that ia, they declare 
eubprosra .. and package•--• taek apecific:ation declare• 
a talk type. Taek objects can then be declared in a 
aanoer analogoue to any other object declaration. The 
value of an object of a talk type deaignatee a taek, 10 
that aany different tuke of the eaae tuk type aay be 
declared. 

The apec:ificatlon part o f  a taek define• the 
interface between the taek and other prograa unite. 
Thia interface providea the eyncbrooization and 
coaaunication require111nta of the rendezvoua aec:hanla•. 
A rendezvoue ia produced by the execution of an entry 
call atatelllnt ln the calling proaraa unit, coupled with 
the execution of a correeponding accept atateaent in the 
called taek. The entry call and the accept etateaent 
are interfaced through an entry declaration in the 
apecific:atioo part of the called teak. An entry 
declaration aay have a for .. l part that c:ontaina a liet 
of foraal paraaetera. Actual para.etere in the entry 
c a l l  atateaent are aaeoc:iated with theae foraal 
peraaetera, thue providing the coa.unicationa function 
of the rendezvoua. The only kind o f  declaration 
p e r a i t t e d  i n  a t e a k  epecific:atlon ia an entry 
declaration. Thia llaitation iapliee that the only 
interaction between a talk and any other proaraa unit ia 
that �btained through an entry call. That is, ainc:e 
there cen be no aubprosraaa or packages declared within 
the taek apec:ific:atlon, any aubprograae or pac:kasee 
declared within the talk body are local to the taek body 
and therefore cannot be ac:ceeeed by any other prograa 
unit. 

Theee concepti c a n  beat be illuetrated by an 
exaaple in which a taak providea a buffer between two 
other prograa unite. One of theee prograa unite--either 
the aain prograa or another taek--placea a character 
into the buffer by a call to entry PUT, while enother 
proaraa unit retrieve• the velue by a call to entry 
TAXI!. The taelt epec:iflc:atlon haa the following fora: 

Ualt BUPP!R ia 
eotry PUT(I!LEM 
eat ry CI!T( ELEM 

ud BUPPI!lt; 

to CHARACTER) ; 
o.c Clt.UACTER) ; 

-- Th ia le a teak object apecU teat ion with 
t w o  entriea, PUT and CET. T h e  foraal 
p a r t  o f  e a c h  entry c:ontaina a aingle 
paraaater. ln the caae o f  entry PUT, 
t h e  paraaeter h a l  a o d e  io, eo that the 
paraaeter value ie paeaed to thia teak 
f r o a  t h e  calling teak. The aode o•t 

e p e c i f i e d  for the paraaeter in entry 
TAKE iapliea that t h e  value i a  paeeed 
froa thia teak to the c:a.lling teak. 

The correapoodlng taek body ia: 

taak �1 BUFFI!R ia 
TEKI' : CIIA.lACTI!l; 
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lle&iD 
loop 

accep t  PUT(ELEH : iD CHARACTER) do 
TEMP :• EL.EH; 

... PUT; 
accept TA.IUI(ELEH : 08t CHAJ.ACTER) do 

El.I!K :• TEMP; 
aDd TAKE; 

ad loop; 
eDd IUrtl!lt; 

-- The teak body conaiata of an endleaa loop 
containing only the two accept atate .. nta 
correaponding to the two entriea PUT and 
TAKE, 

If aore than one tuk object 11 needed, a taak type can 
be declared by uae of the re .. rved word type: 

taak tJpe BUFFER ia 
eatry PUT(ELRM 
entry TAKE(!LEH 

.... BUFFER; 

1D CHARACTER); 
08t CHARACTEit.) i 

-- Here, a teak type 11 declared. The body 
reaaina unchanged, but one or aore taek 
objecta auat be declared before any teak 
11 dealgnated. 

The teak object declaration•, in their eiapleet fora, 
aight be: 

lUPFER_!, BUFPER_2, BUFFER_) : BUFFER; 

in which ceae three teak objecta ere declared. Each of 
theae objecte deeignetee a eeparate teak, end theee 
teeka will execute concurrently, The teak apecificetion 
end teak body ere coaaon to each of theee teeka. For 
exaaple, there are aix entr.iea nov involved: 

BUFFER !,PUT 
IUFPEA:l.TAKE 

BUFFER 2,PUT 
BUI'FER:2, TAKE 

BUFFEt 3, PUT 
BUFPE1(3 ,  TAKE, 

There ere elao the equivalent• of three teak bodiea. 

Theae particular teeke will execute concurrently 
with two other taeke. The firet of theae-- the producer 
taek-producea cberectera that ere peaaed to teak BUFFER 
tbroush the rendezvoue aecheniea and the entry PUT. The 
eecond teak--the cooauaer taek--obteina character• froa 
teak lUPFER through the rende�voua aecheniea end entry 
T A K E .  The aeaentice of the buffering action ia 
deacribed in the followins paresraph, 

A l l  t h r e e  taaka--producer, conauaer, and teak 
BUPFER--besin execution aiaulteneoualy. Teak BUFFER 
will execute to the firet accept etete•ent, at which 
tiae i t  will b e  euepended awaiting a rendezvoue. 
Meanwhile, the producer and conauaer taake will be 
e x e c u t i n g  in p a r a l l e l .  The producer taak will 
eventually execute eo entry cell ateteaent of the fora: 

BUI'FBR.PUT(CHAR); 

at which tiae the reodezvoue will be initiated, The 
peraaeter CHAR will be paeeed to teak lUPFER. Upon 
initiation of the rendezvoue, the producer teak will be 
auepended while the accept etete .. nt (which ende with 
... PUT) will b e  executed, Upon execution of the ... 
PUT eteteaent, the rendezvoue ie coapleted, end both the 
producer t .. k end teak BUFFER reeuae norael execution in 
parallel, Teak BUFFER will execute to the next accept 
ateteaent end await a rendezvoua throuah entry TAKE. 
Tbe conauaer teak will eventually execute en entry call 
ateteaent of tbe fora: 

BUFF!R.TAKB(CHAR); 

at which tiaa a aecood reodezvoua will be initiated. 
The value that waa paaaed to teak IUFP!R durin& the 
firat rende&voua ia nov paaaed froa teak BUFFER to tbe 
c o o e u a e r  teak. When thie aecond rendezvoue ia 
coapleted, teak B U F F E R  coapletea the loop, again 
execute• the eeeapt PUT etateaent, and then awaita 
initiation of a reodezvoue by tba producer teak. Thia 

procua continue a, with teak BUFFER alternat lng between 
rendezvoua· with the producer teak and rendezvoua• with 
the cooauaer teak, 

This exaaple illustrates the general concept of the 
rendezvous aechaniea in an Ada prograa, The reodezvoue 
providee for both synchronization of end coDDunication 
between the two taaka involved in the rendezvoua, A 
rendezvous ia produced when one teak--the calling taak-
iaauea an entry call, and the second teak--the called 
t uk--accepta the call. An entry call la iaeued by the 
cal!in& teak through the execution of an entry call 
atateaent, Note that the entry call atete .. nt apecifiea 
the entry by neae, end that it aay include a paraaeter 
list by which inforaetion ia excha.oged with the called 
tuk, The entry o._ auat be prefixed by the teak oue. 

The called teak accepts the entry call vhen an 
accept stateaent with the corresponding entry oaae 11 
executed. The eynchronization of the two teaks ia 
achieved through the apecific rulea of the rendezvoue, 
while the coaaunication between the taaka, if any, il 
accoapliahed by the aaaociation of the actual para .. tera 
in the entry call atate .. ot with the foraal paraaetere 
in the accept atateaent. The key point bere ia that the 
reodezvoua ia not effected until the calling teak baa 
executed the entry call etateaent, end the called tuk 
haa executed a correapondin& accept atate .. ot, 

to a aiaple rendezvous, teak aynchrooization h 
produced by the reaponae of the cellin& teak to the 
entry call atateMnt, and by the reapooae of the called 
teak to the accept ateteaeot, Theee reaponaee ere aa 
followa: 

- When a n  e x e c u t i n g  t e a k  e n c o u n t e r •  an 
e n t r y  c a l l  ateteaant, a check ia aade t o  
d e t e r a i n e  i f  t h e  c a l l e d t e a k  ia waiting 
at a c o r r aapon ding accept atateaent--that 
ie, a n  a c c e p t  a t e t e a e n t  c o o t a i nl n s  the 
n a a e  o f  t h e  e n t r y--in w h i c h  c a a e  t h e  
r e n d e z v o u s  i a  e f f ec t e d .  l f  t h e  c a l l e d  
t e a k  i a  n o t  welting a t  a c o r r e ep o n d i n &  
a c c e p t  e t e t e a e n t ,  t h e  e x e c u t i o n  o f  tha 
c a l l i n g  t a e k  ia a u a p e n d e d  u n t i l  a 
rendezvoue can be effected. 

W h e n  a n  e x e c u t i n g  talk e n c o u n t e r •  eo 
a c c e p t  a t a t e a e n t ,  a c h e c k  ia a a d e  to 
d e t e r a i n e  if any t e a k  b a a  e x e c u t e d  an 
e n t r y  c a l l  a t a t e a e n t  n a a i o g  t h e  e n t r y  
e a a o c i a t e d  w i t h  t h e  a c c e p t  a t a t e aant 
a n d  1a t h e r e f o r e  a w a i t i n g  r en d e z v o u a ,  
If t h e r e  i a  a c a l l i n s  t e a k  a w a i t i n &  
r e n d e z v o u s, t h e n  t h e  r e n d e z v o u s  i a  
e f f e c t e d . If n o  c a l l i n g  t e a k  i a  
a w a i t i n g  r e n d e z v o u e , t h e n  t h e  execution 
o f  t h e  t e a k  le a u a p e n d e d  u n t i l  a 
rendezvoue can be effected. 

Thua, a rendezvoue occure under one of two conditions: 

A calling t11k executea an entry call to 
a c a l l e d  t e a k  t h e t  i a  w a i t i n g  a t  a 
corresponding accept atateaeot. 

A c e l l e d  talk e x e c u t e s  a n  a c c e p t  
e t a t e a e n t  f o r  w h i c h  a c a l l i n g  t e a k  ia 
w a i t i n g  at a c o r r e1pondin1 e n t r y  c a l l  
1tateaeot. 

The aiaulteoeoua arrival of the calling teak at an entry 
call, and of the celled talk et a corresponding accept 
atateaant, ceo b e  viewed aa either ceaa above. Such a 
eituatlon cannot occur when the underlying hardware hu 
a ainale proceeaor, of course, because the parallel 
execution of the two teak l a  only apparent, Even in 
aultiproceaeor ay1teae, auch aiaultaneity ia very 
u n l i k e l y .  T h e  point ia that t h e  two taaka are 
1ynchronized when the rande&voua ia effected, Thia 
aynchronizatioo ia achieved by one of the teaks havin& 
ita execution auapeoded until the other ia ready for 
randezvoue. 
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Basic 
Ron Volat• 

One of the earlleat c-nda, if not the flut, that 
you'll learn in OS-9 h I.ACIWP. One of the f1rat thiflla 
your uaer'a •anual tella you la to IACXUP you're ayate• 
dhlr.. lf you buy a pteca of aoftvare, lt v1l.1 tall you to 
•aka a backup. Hy Brat colu•n in the Color IUcro 
Journal ••phulr.ed the i•portance of Uktfll bacltupe. 1 
think lt only re .. onabla to devote a colu110 to lt. 

BACKUP 11 a rather lntereatlng and unique e-nd. 
Not all ayateu have lt (although •any do). To copy a 
dtek ln another eyate•, you tight enter a Une: 

COPY A:*.* B:*.* 
The "*" are vildcarde that apeclfy all filu. The copy 
co••and c o p i e e  fro• driVe A to drive B everything. 
Eventually vhat 11 on drive A ends up on drive B. �nY 
ayete•• u a e  a o • ethln& like thh, but thh la not an 
equivalent of BACKUP, eince it le copying flle by flle. 

What differ• the OS-9 co••and, BACKUP, fro• the 
vlldcard copy routine ie that it doeen't concern itaell 
vlth vhat la on the dlek. The dtrectorlee, ftlee and 
•odulee on the OS-9 d.ielr. are totally invidble to BACKUP. 
When lt operatee, lt ukee a "bit iaage" of the orifJin&l 
diak onto the target dlek. Sector by eector, �e by 
byte the the tvo dlek are identical. They are .trror 
iugee of each other. 

The elapleet vay to uee it, la to enter: 
OS9:1ACXUP 

Thia vill ceuee a backup of /00 to /01. Thie ie the 
default condition. ll you enter: 

OS9:8ACKUP /01 
it vUl c a u a e  a a i n g l e  drive backup on drive /DI by 
pro.ptln& to lneart the eource dlak and deetinatlon dielr., 
alternating until the dhk 11 copied. Finally, you can 
try: 

OS9:8ACKUP /00 /01 
and the dllk ln drive /00 vUl be copied to /01. A nice 
feature about backup ie lt gives 2 c:hanc:ea to •eke 
certain you are really goin& to do a backup. For the 
above e-nd it vould firat aak: 

Ready to BACKUP /00 to /01 ?: 
Thil le your firat chance. ll you really •eant to backup 
/01 to /DO or ao .. thing elae enter a 1. Otherviee enter 
a 'f and lt vill cont tnue: 

XYZ te being ec:ratc:hed 
OK ?: 

XYZ ta a du� n ... l gave to the diek during forutting. 
1 intended to backup another dlek to lt. U en laportant 
n ... had cOM up, 1netead of the XYZ, 1 would enter en 1. 

Othervile, a 'f and the backup wUl etert. Unllnk copying 
fUee, IACXUP ie 1aperv1oue to fUn' ettributee. You .. y 
change a fllea· attribute• to protect it fro• being 
accidently erued, but when you BACKUP, enythiog on the 
the deetlnetlon dllk vill be wiped out. So, you get 2 
c:henc:ee, before enythioa le ereeed. Another good reeeoo 
for eektoa whether you went to BACKUP /00 to 101, tt 
&ivee you t i•e to put a eource d.iek in drive 100, ehould 
you vent to backup e dlek that doesn't heve a c:-nde 
directory on lt. Juet re•e•ber when it 1e all over to 
replace the dtek ln /00 vith the c:-nde directory. 

There ere a fev thin&• that you can do to effect 
IACitUP. There three e-nd .,d1f1ere you can uee. They 
are: 

e - exit on read error 
• - print atn&le drive pro.pt 
-v - do not ver1fy 

The e c:eueee BACKUP to abort on eny reed encountered on 
the eourc:e dillr.. U you don't uee it, the bac:.kup vUl 
proceed vlth the errore only beln& noted to the ecreen. 
The • print a elngle drive pro•pt. ll you epeclfy only 
one drive ln the BACKUP c:o••and lht, the eingle drive 
pro.pt vUl be autoutic:&lly be printed. So, entertna: 

OS-9 
BACKUP /00 

or 
BACKUP S 100 /00 

vUl do the aaM thifll. The - vUl atop the verif1c:at1on 
routine on the dutlnatlon diek, vhic:h 1e ueually done at 
the end of backup. 1 rec-nd not ueing the .. optlone, 
unleee you have • aood reaeon. For exaaple, uee the -
to eave eo .. tlae, juet hope that the deatinatlon diek 1e 
ok. The other option la that you c:an adjuat the aaount 
of •e•ory ueed. Nor•elly, 4K of .. .,ry 1e dedlc:ated to 
BACKUP. lf you vent •o re you can epeclfy the nu•ber of 
pagee or K byte a for it to uee. Enterifll : 

IACXUP IZOK 
vUl let lt uee 20K of .. .ary. You can aleo uee: 

B�CI(UP 180 
to set the eaM reult. Clving it .,ra .. .,ry v1l.1 epead 
up the procaea a n d  r e d u c e  the a•ount of evitc:hina 
betveen drlvee. lf you are a eln&le drive ueer, you"U 
e e pec:telly vent to give lt •ore •e•ory. lf you don't 
you"U end up evepplng dleke uybe 40 tlaee or eo. Giving 
it about 40k vill reduce the awapping to perhape 4 or S 

tlaee. 

(I 

There 11 one drawback, 1 have found, to B�CKUP. 
Hany ti••• you'll vent to backup a dilk, Ulte the eyetu 
dtek. Then you'll c:ueto..Ue 1t to fit your neede. When 
Untehed you've sot • dhlr. that DO longer 11 Uke the 
parent. The diek h nov different, but the DaM le the 
..... 

To eolve the proble•, 1 created otiC, vhic:h 1e abort 
for cl1alt - dlaqe. To uea it you would enter: 

dnc (device n-> 
The na•e cen be any uee atoraae device, euc:h ee, /dO or 
ldl. lf you forget how to uee 1t juet enter doc: vithout 
a device n ... and a Uttle help Uet will be printed. 

The progra• opene a path to your device, lt goee 
to LSN 0, the 1dant1flcetlon Sector, and reade ite n .... 
The old na•e ie print-.! and a pro.pt for a nev one. ll 
you e n t e r  a n••• larger than 32 c:harec:tera, it vill 
pro•pt aaain for • nev na•e. Juet anterlng a carria&e 
return vHl c:auee i t  to abort, having the old na• to 
tac:k. Tvo eubprosr•••• 1 ueed, are STOC and CTOS, 
T h e e e  convert a eyete• etring to a C atring and a C 
etrln& to eyate• atring, reepec:tively. The difference te, 
'ln eyete• atrin.ge, the laet character hae the 8th blt eet 
high, ln C e t r i n g a ,  the a n d  1 e  ••riled by a null 
character ($00). The other thtna to the proarn vorth 
noting ie the uae of the C file errao.b. 1t contain• the 
error c:odee ueed by edt(). £ BPNAH 1e bad path n ... , 
£_READ 11 read error, and E_WRlTBle vrlte error. 

U you uee BACKUP to ulte clielte that you c:uatoaba, 
than you'll vent to uee a prograa ill• dac to chana• the 
na•e to reflect the dieke identity. Lona after the 
label• h .. faded or the fallen off, the a... v1l.1 be there 
to re.tnd you of 1t 1 purpoee. The na.e can be laportaot. 

That'• all for oov. Have a aood •onth. See you 
next tiM. 
I* ONC.C -- Oiek NaM Chanae •I 
I* Thle prograa will renaae a dtek •1 
I* by Ron Voigte Auauet 198S *I 

ldefine UPDATE 3 
linc:lude <errno.h) 
llnc:lude (atdJo.h> 
linclude <ctype.h) 

uin(argc:, argv) 
tnt argc:; 
char *ersvl I; 
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lnt path, naaeal&e; 
char pn ... (JOI; 
char oldna .. (331, newna.e[80); 
U (argc •• I) 

help(); 
I* aet up pathna .. for open */ 
atrcpy(pna.e,argv(l)); 
atrnc:•t(pn ... , "@", I); 

I* open and read dd aector */ 
if ((path•open(pn ... , UPDATE)) -- -1) 

exit(! BPMAH); 
hult(patii, 311, 0); 
if (read(path, oldnaae, 32) < 32) 

nit ( I!! _R.&AD) ; 

I* chanae old dialt n ... to c foraat */ 
atoc(oldna .. ); 

I* ahow old n ... and get new one */ 
prlntf("Old NaM:h\n", oldn ... ); 
n ... ai&e•JJ; /* any nuaber larger than 32 */ 
while (naMai&e >32) 
( 

I 

printf("New Naae:"); 
aau(nevn ... ); 
n ... ai&e•atrlen(neva.ae); 

if (atrlan(nevna .. ) •• 0) 
( 

I* vr1te chanaed na.e bac:lt *I 
laeelt(path, 311, 0); 
lf (wrlte(path, nevnaae, 32) < 32) 

exlt(E WIUT!); 
cloaa(path) ,-

atoc:(a) 
char *a; 
( 

int i; 
1•0; 
while (1aaac11(a[i))) 

i++; 
a[1)•toaac11(a(i)); 
a[HII··\o·; 

ctoa(•) 
ch•r *a; 
I 

inc l; 
1•0; 
while (e(1) I• ·\0') 

l++· 
a(i-1 Ji •Ox80; 

help() 
( 

prlntf("Dnaae (device n••>\n"); printf("No Chana• !Udal"); 
ult(O); 

I* convert the new naM to ayatea foraat */ 
ctoa(navnaae); 

printf(" Old Naae vill be dhplayed,\n"); 
prlntf(" Nav NaM will be pro.pted.\n"); 
prlntf(" A (cr) vlll abort change.\n"); 
edt(O); 

Using K·BASIC 

frank. 1,. tkttt••n 

I.UlYO 1/0 
19)lS HH Cltun 

Portland, OR 97230 
USA 

(Sol) 6bb-IU9/ 
T<'ltll: 910 1�1) �44b LUlYO I o 

111 thlo opllod� uf the 81l Slicer, .,.,·11 eu•lne th• uoe of 
lt·bAI!lC. for thOou of you wt10 don't know """' lt·IASlC to, 
k·Wtr: II • 1\lllvo cod• IA.�IC hl\&uoge eo.plln for PU:l and 

OSY oyoteu uoll\8 tho IIKO'I •• tho hoot C�U. Ao the outbor of 
l-IASIC It wu lolt thot I CO<old ecplotn thlngo but, Oon 

WUII... hoo uked • tn cover parto of 1(-IASIC, ao opoco ond 
c.t .. p.ratt.e. over the coe1nc .,nthe. 

Yt.K$1011 HtSTOitY 

Firat of aJ I want to &ho o llot of the vortouo veroton thot 
have ken r•l•••ed. Over • JM:rlod of tLM •everal verelon• have 

"""" rduoed and to help uo••• ldentHy vlllch venlon they 
h••• end H they need to update their dlelui, I provide the 
follovl"' llot. Tble till h a roconuructlon ond uy not be 
tot ally ac.cur•t•• 

22 

lllreh 1982 - wurk be&lna 
Jul� IU) - d�.onotrated prell•lnor� 

•�raton at HCC 8) 
""'""' 1984 - dv.onotroted prell•lnary 

v�reton at 0.1 Hotn••· 
Oetubotr IY84 - releued t I rot venlono 

olol(lle pan, OSH •oo••blor 
IIU randOtl (Ilea no PRINT 
OSINC co.plled aull 

proar•••. 

December '85 

Janu•oy IV8S - double �aoo, PRINT OS INC 
rondo. fllu, atlll 
co.ptl•• ... at proarau 
ollll uoeo 0511 uoe•bler. 

""''" 1911) - KO a••••bl•r replacto 0511 

•••••bler. ap.ac�• now 

,.lletved ln .. apre••lone. 
coepl l•• .,ch lAr,.r 
prosraaa. however FL.l.X 
veraton hu buJI ln 
••••.blor preventtna objwct 
Cutka l I 0. e ''""'U t t ... • VUfl., l 
-It I ply 2•t and othor aide 
effecto. 

"•reb 1�8) - ICO ou .. t>ler bu& rtud. 
"•Y 198S - ""v •.ory un•a•r odd�d; 

r•eulla tn -.ach •••l�H 
atrtna handlln1 ond 
•••1••-•t. 

June 1'185 - uaotd co devolopo on 
lni�Kr•ted •ct"uunttna 
ayllwa lor CIS� level 2 h�rc 
11 LUlYO l/0, be&lnnlng 
work to odd otnxle ond 
double preelatoro bluary 
uth pack•Aelll. 
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July 

Auguot 

l98S - •ultlpltt atata.acntll per 
Jtne bu.g fixed. C010pllea 
.oot •ny X�ASIC pro&raa. 

19115 - v�r• I on nuaber I .1:00 
111algned at\d prtnt�d oa Lht! 
•erJaJ nu•ber stickers. 

1 very etroualy eua&••t that K�IAS1C u••r• vtth v•relona old•r 
Lhan July 8 198S und In your dhk• for updat«!. If 60 daya h .. 
P•••ed •lnce purt:hllt: thv:n you n"ed to include Lh• $lS 
payMnt, •• not�d ln the unual. 

R£1\J� INC TO THI( fUTUKE 

COlO Ina SOON h a blft•ry aath pack•ll• fur K-8ASIC. Thla enLal II • 
very larae lnventaent ln dcvelop.ent. However, for the benefit 
derived by a binary aath oelection (apeeda up .. ecullon 6-10 
tlaeo) the oaall extra expenae ohould poee no problea to thoae 
havln& n•cd Cor Much routlnee. 

Tho chora• for the up coaalng blnory aoth packaae wlll be $SO. 
Tho price for K-BASlC wllh tho bl nary aath pack•&• will be $l49. 
8y the v•y, the package La belna c.untritcted true kon Ander1on. 
and the pr lee- lncre••• ellov• u1 to co•p•n••t• Roo for hltt 
flnt work. Thh new voralon of K-BASlC will then Include three 
typtu of nntl nuaber•, howaver. t)nly on" uy be \u•ed ln a 
c:oaplled prugr••· Thtuta .ar�: 

Current Type 
B CD -

Nev 81nary 
Sliii:I.E -

DOUBLE -

delaulta to IS dlglto, but 
••Y t)-.,� .,.l &.u •W.Y hmglh 
betwetw and �9 digit•. 
Keep ln •lnd Lh•L tttc 
lons;ur the .untlaae the 
\Ofll!Or ll takeo to prdore 
.:•lt:ulat lon.-. Uwc f u I t n 
•ccountlng app11cat1ona. 

abu<�t 9 dlgll• uf preci810n 
but vury ld•t e•lcul•Liontt. 
U.;�lul ln .... y •c:le�ntlflc 
•lJvllcMtlon•. 

-And -
abuut 17 dlglta of 
precl•lon, atlll very f•at. 
Uat-t.ul ln lfctent11lc end 
accounting appllcatlon.a. 
but aay have round of { 
errore that at teet 
account tn.a eppllc.atlunt�. 

IIAO BEES 

Soee uaen have vrlttt!n, phoned. telexed. or by other aean• 
c�lcat•d that •oM: "featuree" of K-8.AS1C '""' undocuMnt•d• 

Aa theae 111UIIt!•t lonau coae ln 1 have ude ngtea and added nev 
oectlono, noteo, and .odlflcatlona to the aanual. By the tlae 
yot.t read thla •rtlcle, a new .. dt�leywhe:olu printed, double 
etded aanual will be available. You '""Y roqueat • nev 
aanual vtth an)' update done to yot.tr dleke or • nev ••nu&l can be 
purchaaed Cor IS dollara. In Lhe future .oro addltlono and 
notea v11l be added and a later verolon of tho aanu al can 
be purch .. cd. 

One problea that 
uaeably pau {Ko). 

... ..,..., to b.: •Y•t�ry 1-. dvrhtK lht! 
llhen •n urror l• reportu� $ueh •w: 

Error: UOS 
I bra �IIDIY .ll 

It Man• that 
UnUct I ncd:lyabu I). 
feUeJ to aen�rate 
proa�ruaina oyntaa 

th� label "�HOIP.11" lo undo:flnod (UDS 
What h•• h•J'p�u�d ltt t••� cuaa,Uer (ll•) h•• 

the label. T;hll t s b•c.�Jule you have Udt.1 
•rror: • e1afllng t!H1Ht' atttle.Mnt: 

EHDif -------> 

f.Nil\IIIIU. -··- J 

t:NOI..OOP ------> 

IF hla•l 
print hello 

1/hlle cuunLcrl<9 
prlnt counter%; 
c:.ounter%•counterlt2 

t.oop 
Prlnt "'Thte t• ll•«= t:nd."' 

K-IASlC'a coapUer ulteo no report of ouch 
�eywrd1 tn th••• type• or lt ruc:tur••· 10 the error ie 
dovn to the a01oabler vllere I t 1o reported. 

alootna 
poo .. d 

One nraion of the coapller that vaa rete .. ed to only • few 
ueara had lo•t the ab111ty to proc_••• .are than. one atata .. nt 
per ltne. 'n\1a error could •leo caua• th• above type• of 
errore. Uoera wlth thle bug ehould aend In thelr dlaka for a 
regular update. The bug ruultotd rroa th• repair of another 
bua, but va& qulcltly cauaht , and uter.inatod. At loll 
r1port there h•• been no retnfuatltlon of any crltter• lnto 
K-BASIC. 

XBAS\C -> K-BASlC 

The unual hal a aectlon on t r•n.•l•t tn1 BASIC pro.cra .. written 
aa 8'-SlC, ltiASIC, and 

of theee. proaraae, but 
There are aeveral reaeone 

for the TSC veralono of BASIC known 
XPC. K-IIASlC wlll aoner..tly coaplle all 
the ..... ruulu .. y not b� obtained. 
for that. 

Firat, K-BASIC handlea axpr oulon o  differently. There Ia no 
type precedence ln K-IIASIC. All .,.preulono have a type 
aodgned to th••· The type .. y have a default or npected 

type' but If not. 1ta typ« becoau that or tho Clrat operand 1D 
the eapreaalon. The reuinlna oper•nda have to be converted t o  
tl\at type 1f th�y a r e  dUfarent before a n y  operatlona a r e  dono. 
Por .... pte: 

BYTI!• - IIOIU>X + 8YT!2' 
I I I 
I I +- •aa• type a•llr•t 

+--------- convort•d to IIYTY. lY!N 
+-------------- leta the expreaa1on 

type to byte •I&• 
lnt.,ger 

Thlo oxprualon roturnt a anawer aa BYTI> ol&e . If XIIASIC» vero 
c.ap•bla of the IYTE type. lt would have c:onvert•d the tvo 
IYTI! al&ed lnteaera to IIOIU) al&e and then have dono the 
calculatlon, If the •••ult were laraer than what • IYTI! abed 
variable vao able to hold a WORD ol&od varlablo wuuld have to 
be uood. Thlo baalc dHforenc,o betweco XBASlC and K-IASlC. 
l havu f 011n d  that thta doeen't e•uee a probll!• ln vrltln& 
n«v proar .. e. but there are IOittl lnatance�e where 
convort11141 opeelal appUcatlona to K-IIASLC uy nut worlr. •• 
e•pected. One uaer sent alon, a qule.k pro1raa to a•nerate 
baMer•. lt vaa one o( the atran.aeat wrltten proarau t have 
ever eean. lt ae•.ed to conelet .oltly ot COTU'"'•· t never 
dld figure out bow lt worked, but one of the ldeao uoed wu 
uotna real nuabora In PRlNT T'-8() otaUMnta. Tho curranl 
voralon of K-IASlC viii not autoaatlcally convert REAL type 
up•r•nd• to any or th-= lnteger typca. 

QU lC)( OR.AII "cCAII 

K-IASIC 1a ouppUod wlth oeveral uaaple prosraaa. One of 
the• •• • prlee nu•bet aen.r&t ton proar••· l have teat•d 
chia progr11a both on XB'-SIC and K-IASlC. 011 ay 2.2S IIIIa ClHIX 
111 •Y•t•• the re•ulta wre: 

lUIASIC IS ovcondo 
IC-IAS IC 7 uconda 

Thla wu for flndtna all prlau btttween I and 1000. The proar•• 
ran In about 9 or 10 ucondo under OS9 with no other uoara on 
tho ayatoe. Tho dlfhrenco uaaa to be In the overhead OS9 
experlencu 1n ault l-taaktna. 

CO!tl' 1 U: T DIE 

K-&ASIC II oupplled with the coaplou run-u- pack •l• 1n oource 
eode for.. althouab unec:..ented. There ar• •bout IS.OOO llne• 
atnl•'-*• to proc.••• each tt.e a c:oaplle hj lnltlated. The 
run-t! .. uaeably eode aourco flleo have had all c.,...nto and 
4U't ra •p&ce:a re..oved to enh.anc:e th• a peed of aeaeably by reduelaa 
cbo dl�k 110 u•cJod lO road theoe f I leo. Even vlth that there 
to .> lot or d•Ok 1/0 gotna on. l hove a hard dhk on ay oyetaa, 
vnlch llolp• • lot \n settln& throu�h • coaplle. I rac-nd that 
uooro .. ploy tho fattcot otep ratw on floppy drlvu. 

Tha to1lov1nc proar .. t&llea about ) •lnut•• to coepUa on •Y 
ayatn: 

Pill NT 
fKIHT "Htl.l.O, IIOlLD" 
PRlHT 

It hao been reported to toke IS atnuteo on S. H Inch floppy 
dial< ayeteu. Tho quutlon Ia: doeo 1t take 500 alnucea for a 
100 Hne prosr .. t The a never to NO. On ay tyatea a 1000 ( u 

• progru of aore tllan about S00-600 llneo, ahould be a .. Jttaua. 
Tho 1000 lo aent 1onod u �n exaapl•, and not r�c-ndad ••) 
Uno prosraa takn about 20 ainu too to coapllo... vlllch would 
trenel4t• to ab�t an hour on a t loppy dt•k ayat••· 

'68' Micro Journal December ·as 23 



Thlo oppearo to be utroMly olow, but If you conolder jllot 
whot to happeolfll It lon•t oo bed. K-8ASlC II IIOT on 
lotorproter. Cot your prosro• runnlfll In &IISIC flrat. Don•t uoo 
It llka ono. Tho but woy to work with lt II to be vory 
Mthodlc:ol about codtna up your .. ppllcotlono. A lot of trial 
ond error wU I cone._ uny houro of your t lM. ll you are 
ullfll K-IASIC under FLU, l""l advont•a• of the avolloblllty th• 
TSC XIASIC lnterpretor ond try out your otaorlthu. 

059 uura hove a problea. X&ASIC won•t run under 059. Por 
level two uoer1 1 u devdoplnll A vera I on of the run-t t
pack•&• thot I• al reedy aooeabled ond lo rreoted •• • 6809 
•u bf"outtnv -..ory .odutt! wlth t•ble ul v�ct.vr• tor t.he t�O 
or •o •ubroutJnea. tl\le 1hould •pevd up develop .. nt •nd reduce 
tho ..ouot of Maory uud by ocverol dl fferent coapt lad 
proar.... Th•re 1• no •umHu lu h"'vLng t.vu �uplu.• ul the SUI() 
functlooo • . •  ate. Aloo only on• copy of the run-tiM packaao 
vlll bo In •aory. 

AUTOIIATlOH 

1 hove a th•ory. U outoaote aoot of the operation• hera at 
LLOYD t/0, tl- will be aaved that can be uee.d ln aoh:ware 
davalopMnt, Well, It lo t""lfll tiM to laplllaent the 
oyat••· lut, proareu lo beln& ude. t•• uotna 1(-JIASIC to 
dovolope on accountlfll-lnvolce oyetea. One of the bencHto II 
faatar ordar proc:oulQi. I han throe prlntero oet up for the 
vorlouo forao. An Oltldoto 8111 prlnto the 1 Inch lovotc .. , an 
!poon KX-80 prloto the ullin& label, and another Bp1on HX-80 
prlnt• the aerlal nuaber et1c1Lera. The aerla1 nuabt!:r atlckere 
have el&ht ito .. of Lntorut: 

1. Proarn n ... vlth tradeurk not Ice 
2. Vardon nuabor 
). Dtok Opeuttn& Syoua, ond olu 
4. Oat• of unufacture 
S. Serle! nu•ber 
6. Product nuaber 
7. Cueto .. r account nu•ber 
e. lnvotce nuaber 

Ky ayatea 11 ••t up to allov ae to crOll reference the eerlal 
nuabera and lnvotce nuabera to the c:uatOIMtr account 
nu•bor. Thlo ollovo .., to proceu updatu caolly ao lona aa the 
et1ckor lo avellablo. 

Serial nuaber atlckera are pl•ccd ln the unuet, on tht: dt•k•. 
ond on the cuoto..r oupport re&lltratlon lora. •• SEE HOU 
ULOW: (It II our policy to pro"eoo updates only If the 
reat.etratlon fora 1• ln our fUel.) Thw curr�•tl lora l• ln th«� 
f o,...t o( a aurvey. 1•11 ba evaluating thcu u ooon u I 
have eoouah to .. ko on accurate poll feaublc. On the back o! 
tbi1 1\lrvey 1• an area Cor cf'Jeaenlt�. l lhi&YI re•d theae 
coa.enta, looktq for au&ae•tlona a.nd bug reporta. ln the 
future t'"'ll be co..ntlf\1 on the•• auaa••ttona. 

NOTI: ror thooe cuatoMro of s. !. MEDIA (CP1) and their 
dealer•, thlo data Ia aalntalnod by S.l!. MEDIA It 
thttlr Hlxeo", Tenneeeee offlcee. 

Josef Salbaba 

Microcomputer Solutions 

South East lledla 
"'. Chris Kocher 
�900 Cnundra S•uth Rd. 
Hi X50no TN 373�3, USII 

1010114 
c.u .. K'It.D9UlC...,.. 
1\JUI 
AIJt'TI.•A I l.\*011 
(MHUUI•tton 

Auatrla, 22-Aug-1985 

Thank you for •Hiding back tho updat..:t floppoe• with Kbnic. 
W. ar• Ql � to hi I you, that thl• ver•i('tl ""'rh fino, a. far •• 
we were .oble to tut COIICiilatlon•. 
At about the .... dah we r..: elv..:t a lothr fr011 rrenk Hoff..., 
offortnv to uchMQo dio�ottu for updat.. 
While you ollre�y did the update, we a rt •till at,..lnv on update 
of tho ..,ual. r.H. aHitlon..:t thoro txl•to n.., .. nual, he did not 
•-· nor pr011ho to .. nd it. 
W. conaldtr tho dtllvory of tho ...,ual t• $UpjK'aHI to bo part of 
the ortvtnal delivery and hor ... oth wt like to request tt fr011 your 

c OIICI&n y • 

Gtntr•l t y, kb�•i c Stf"Q to b• t n gnod -.h•p.-, on I y we h•v• •a.• 
coe.pt•int• conctrn& nQ ca.pi l•t&on ta .. tffort•. Kb••&c nttd• 
about 20 alnutu to ...,,k out • 25-llne bos lc proqr... Ali-t 
of tho tlae ••••• to bo used up In the aoso.Oiy voth "Ko". 
W. ar t using a f'T-£9 tii!H� f.90!j cyc le ) woth 2 duk drtv ... 
,..yl)o we art dolnQ •001othlng wrong? r.H. wtll prObably havo to 
•e»tnd -.cMM work on t.h1• f•ct. 
Wt trt vtry tntforfo�ttod to '"I low th• futur•l dtvtiOP•tnt of tht• 
product and will sogn on w1 th tho update ftt •• •oon n vo nav t 
QAlnN .a��t 1t0rt •�ptratn't •nd t.ht Cltll very wtrt co.pltttd wtth 
tht ••nu••· 

Editor's Note: Josef, by the tiae you read this your 
a a nual update should have arrived by alr-•aU. There 
vere several u p d ates, changea, •odifi cationa a n d  

iaprove•ents over the flrat 6 aonths of this year, t o  K
BASlC. Kovever, it nova hsa stabUized and aeeaa to be 
ahead of 1101t other software in "clean-up" tlae. 

You cannot iaagine the e f fort that vae expanded to 
•ake K-BASlC • reaao n a bly "b ug free" product in such a 
s hor t period of ti•e. Your kind re•a r lta as to it"a 
pre a e nt e t a t e  of efflc:ienc:y 11 appreciated by thoee 
engaged in the project. 

Aa to the tl•e it takes to c:o•plle. Flret, actually 
it t a k es very little ti•e to co•pile. !'or a 50 line 
XBASlC progra• the t1ae to co•pUe v as leaa than one 
ai nu te on a 2 Hhz 6809 F LEX ayateJt. The aeaeably tille 
vaa longer, 7.35 ainutes. The tot&l tille froa etart to a 
.CHD obj e ct file v aa 8.25 ainutee. The resulting object 
code uaed about 23 FLEX aectora. The resulting code ia 
f airl y efficient. But even 23 total sectors ia fer leas 
RAH apace required than having both XBASlC 8nd the 
source in 11eaory for noraal operation. Considering that 
XBAStC itaelf uee e 79 eectore, plu• your source code, 
Much better a 23 sector object prograa - auc:h faster and 
ueea far leaa RAM. Actually the dUference can be "10 or 
-pi" 

For a 100 line progra a, ua1ng the ••• type variablee, 
the to t e ! tiaa v e e  on l y about 3 •1nut ea total t1ae 
longer, or 11.14 ainutee fro• start to .CHD object code. 
The t1•e 1a conauaed aoatly in the as ee•bly proceu. K
BASlC is a "virtue! aeaory type" of c oapUer. That t8 it 
u aee dielt apace rather than available RAM apace (RAM il 
very ll•ited). Therefore, you ce n  coapUe object fllu 
reetricted only by dhk epace. Quite a better deal than 
c011p1lera that run out of avaJ.lable ae110ry. 

The trade off is tl.ae, which la not too 1•porunt U 
yo u have done your code right (get no error• and the 
progra• doea what it vee deelgned to do) end the aize of 
your source file. for FLEX users aoat of the code can be 
pre-checked in the TSC XBASlC aode, then coap�d. For 
OS9 u ee ra 1t ie soaevh at aore deaanding, aa there la no 
BASIC s1a1lar to XBASIC running under 059 at the preaent. 
We a r e  vork.ing on one end vill announce it at eoon •• ve 
get it aarket ready. (fingers crouedl) 

The other factors that affect co11pUe and aaseably 
tiDe is the type of dlak 1/0 (DHA or se r ial t/0), the 
a c t u el type o f  di sk and it"s acceee and re ad /write 
epeeda, Tile disk for11at (int erl eaving, etc.). Syete• 
clock e peed o, vait states, etc. And of courae the diak 
ope r a ting ayetaa. All theee factors leave a vide avath 
of val ue differences. Kence it ie difficult to pin dovn 
exact c:oapile/aaaa•ble tlaaa. For eoae it is auc:h better 
than for others. But for all, it ia certainly IIUch aore 
efficie nt than BASIC+source. .&liD WDB CAll !OU GIT 100, 
US, 100 DIGITS 01' PUClSlOIIf 

1 vould be interested in knowing how •any of you 
readers vou ld buy a UniFLEX verdon of K-BASlC, to c:o•pUe 
UniFLEX BASIC? We are looking et it quite aerloualy, but 
need aoae sort of i n p u t .  Allo what about a 68XXX 

verdon? PUASI drop ae a line and let 11e knowll 
Abo ple aee refer to the "Uelng K-BASlC", this tsaue, 

by Frank Koffaan, the author and inventor of K-BASlC. 

DHW 
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MICROBOX II 

WLUia• A 8roooker 
36 Ylngally drive 
Arana ltil.b 
BRISBANE 40S4 
QUEENSLAND 
AUSTRALIA 

1 would like share my experiences on the successful 
construction of a single board computer running the FLEX 
operating aystem. 

I have been using a 6809 computer at work. It's used as 
a development syste• to write and debug progra•s to 
download to single board controllers. lt has performed 
well and 1 have enjoyed using the FLEX operating system. 

1 decided 1 would Uke a FLEX based systeoe at home to do 
some study on high level languages such as PL9 etc. 
Because of the coat I dec1ded against a SSSO baaed system 
at home. 

started looking at the advertise���enta for single board 
coaputer kits. This would be something I could build up 
gradually and not break the bank. 

After looking tn varlous magazlnes I found a single board 
FLEX ays te• which I considered to be the be1H value for 
money and having the moat innovative features. This was 
the .. HlCKOBOX 11 froa HlCRO CONCEPTS 8 Skl.llicorne Hews, 
Queena Road, Cheltenham, GLSO 2NJ, UK. 

The H1CROBOX 11 La baaed on a HC6809E microproceaaor 
running at 2Hh�. It is equipped with 64K of r a m  plus 
another 128K of ra• which can be aaalsned as graphics 
me•ory or as a ra• disk. lt supports two S.2S O�DO 40 or 
80 track disk drives, an eprom disk of 64K as well as the 
previously •ntloned ram disk. 

The epro• disk is a small daughter board with rour 
27128'a •ounted on it • The utilities disk provided the 
software to burn the eprom's on board. 

The i/o comprises two RS-232 porta, a centronics printer 
port and an expansion buss. lt has a battery backed up 
real time clock and also has srest graphics potenttal 
which HlCRO CONC�PTS demonstrate on the ut1l.ities disk. 
The HICKOBOX li uses the NEC7220 graphics chip for the 
video generation. There 1a provision for three modes of 
displayed text (I) 108*24 chars. (2) 128*72 chars. ()) 
84*24 chars. (The 128*72 mode needs a good monitor to do 
it justice.) 

l decided to get the startup klt co•priaing a double 
sided p.c board 12" * 9.S", an eprota board, a eonitor roa 
and a ut1l.itiee disk. 

l poa ted away •Y ove neaa bank draft and hoped for the 
beat. tn just twelve days 1 received a note fro• our 
Customs Dept. indicating that they were holding a parcel 
for •e. After sort ins out the red tape and payins the 
duty (2%) a n d  sates ta� (20%) 1 was allowed to take the 
kit hoi!Ml. 

The k i t  w a s  c o • p l e t e  a n d  i n c l u d e d  a s t a c k  of 
documentation and conatructlon notee including an l!ngllsh 
1uppller Uat for all the parts needed to co•plete the 
coaputl!r. 

N o w  ca•e the 1ntereatiog part of tracking down the 
auppllers of the parts in Australia. (Rather than base 
their design on a p a r t i c u l a r  fa•lly of integrated 
circuits, HlCROCKPTS aee• to have selected chipa to sLve 
the eoat efficient aolution to the function required.) 
After •any phone calla I located all of the parta needed, 
at the time (early 1985) the NI!C7220 and WDI770 dlak 
controller chip were o n l y  juat being i•ported into 
Australia. 

I installed all of the lc'e into sockets and fitted all 
the connectors, etc. l had previoualy decided to mount 
the board ln an Apple lookallke case. 1 cut the rear 
section out of the case aod fitted an alumino• panel into 
which I fitted ail the i/o connectors. 1 also aade the 
epro• disk accesaible through this panel. An Apple type 
power supply was used to power the co•puter. 

To t e a t  the c o m p uter 1 adapted the Apple keyboard 
connector to suit the HlCROBOX 11. The next •ajor 
expense was a pair of 40 track DSDD disk drives which 1 
.ouoted into a separate caae with a power supply. 

After •uch checkins 1 applled power and waa pleasantly 
surprised to see the HON09 pro•pt. 1 borrowed a FLEX 
disk fro• work and tried to boot up FLEX. Up came the 

+++ (•aslc), full of confidence 1 trled CAT, up came a 
catalos of thl! dlak. liow about EDIT---- nothing, the 
cursor disappeared. 

Off went a letter to the U.K., back in twelve days waa a 
letter auggeatins I should be ualng TSC FLEX and not 
SWIPe FLEX. A f t e r  o b t a i n i n g  TSC t'LEX aU waa well, 
everythins worked perfectly including prograu like PL9 
a n d  atylograph, well alaoat, have you tried to fiod curly 
brackets on an Apple keyboard. 

1 replaced the Apple keyboard with a real full ASC11 
keyboard w h i c h  co•pleted t h e  c o n s t r u c t i o n  of the 
co•puter. The construction of the kit was a great 
learning procesa a n d  I was pleased with the support 
provided by HlCRO CONCEPTS in prOCiptly anawering all of my 
question&. 

1 believe that the einsle board coaputer kits offer 
eothuaiaata with an econoaical entry into co•putera baaed 
on the PLEX o p e r a t t n s  ayste• aa well •• stving the 
co nat rue tor 110 re a at La faction and experlence than they 
would receive by buying a ready ude co•puter. 

Hopefully their availability vlll increase the nu•bera of 
PLI!X users and gt.ve the aoftware writers more incentive 
to write progr ... for the 6809. 

.. Note: a .ore recent and current addreaa it: 

MICIO COIICIPTS 

2 St. Stepbeaa load 

Cbelteaball. Gloacbeaterablre 
GL51 5AA IUIGLAIID 

Tele: (0242) 510525 
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ISAM 

"ISAH" 
IND!lt!D SBQUI!NTIAI. ACCESS METHOD 

A File L•ple.entatlon 

for 
Ft.!X9 Operatin& Syete•e 

By: Joeeph D. Condon 8101 Alpine Drive Dee Koinee, love 
50322 515 278-4581 

Continued from p.35 of last month. 

•••••••••••••••••••••••••••••••••••••••••••••••••••• 

···························�························ 
• • 
l I SAI1 DELETE ROUT I NE l 
' . 

·······································k············ 

DELETE TST OFLAO,U TCST OPEN FLAG 
lB£0 ERR I 55 FilE NOT OPEN 
TST CFLAO,U TEST CORRUPT FLAG 
LBNE ERR I 58 CORRUPT F llE 
lOD CURREC,U GET CURRENT RECORD NUM8ER 
lBEO ERRI65 START OF FILE 
CHPO AFSIZE,U COMPARE TO ACTUAL SIZE 
lBHI CRRI78 END OF FilE 
lOO RECSIZ,U GET RECORD SIZE 
LEAY BUFFER,PCR POINT TO RECORD BUFFER 

I I DELl CLR e.v• CLEAR RECORD CHARACTER 
I I� ADO ROUTINE I 

• • 
•••••••••••••••••••••••••••••••••••••••••••••••••••• 

ADD TST OF'LAG,U TEST OPE:N FLAG 
LB£0 EARl 55 FILE NOT OPEN 
TST CFLAG,U TEST CORRUPT FLAG 
LBN£ ERR I 58 CORRUPT F'ILE 
LDO AFSIZE,U GET ACTUAL FILE SIZE 
CHPO MFSIZE,U COMPARE TO MAX SIZE 
LBHS EARI88 FILE FULL 

LBSA MOINBI MOVE liAR I ABLE TO BUF'FEA 
LOO AECSIZ,U GET RECORD SIZE 
STO -2,S STORE CHAR COl.NT 
LEAX BUFFER,PCR POINT TO BUFFER 

ADD I TST 8 ,X• TEST BUFFER CHAR 
BNE A002 NOT NULL RECORD 
LOO -2,S GET CHAR COl.NT 
SUBO II DECREMENT CHAR COl.NT 
STO -2, S STORE CHAR COUNT 
BNE ADO I TEST NEXT BUFFER CHAR 
LBRA ERRI75 NULL RECORD 

A002 LDD AFSIZE,U GET ACTUAL FILE SIZE 
ADOO Ill GET RELATIVE RECORD NUMBER 
LBSR WRAEC WAITE RELATIVE RECORD 
LBNE EXIT EXIT WITH ERROR 

LBSR FINO FINO LAST RECORD < K£Y 

LBNE EXIT EXIT WITH ERROR 
LOO CURREC,U GET CURRENT RECORD NUMBER 
AOOO II BUMP RECORD NUMBER 
STO CURREC,U SET NEW CURRENT RECORD NO 

LOD AFSIZE,U GET ACTUAL FilE SIZE 
AOOO II BLf'IP ACTUAl FilE SIZE 
STO AFSIZE,U STORE ACTUAl FILE SIZE 
SUBO Ill DECREMENT RECORD NUMBER 
LSLB MUlTIPlY RECORD NO BY 2 
ROLA 
lEAX KEYTAB,U GET KEY TABLE lOCATION 
STX -2,S STORE KEY TABlE LOCATION 
AOOO -2,S ADO LOCATION TO 0 REG 
TFR O,X MOVE 0 REG TO X REO 
lOO e,x GET PHYSICAL RECORD NUMBER 

STO -2,S SAVE PHYSICAl RECORD NO 
LOO AFSIZE,U GET ACTUAL FILE SIZE 
SUBO CURREC,U CALCULATE DIFFERENCE 
STD -4,8 STORE DIFFERENCE 

A003 lDO -4,S GET 0 I FFERENCE 
BEO A004 END RECORD INSERT 
SUBO II DECREMENT DIFFERENCE 
STO -4,S STORE DIFFERENCE 
lOO e,--x GET RECORD POINTER 
STO 2,X MOVE PNTR TO NEXT lOCATION 
BRA A003 MOVE TO NEXT lOCATION 

A004 lDO -2,S GET NEW RECORD POINTER 
STO e,x INSERT NEW POINTER 
lBSR SETUF SET Uf'OATE FLAG 
LBNE EXIT EXIT WITH ERROR 
LOO •• GET STATUS COO£ 
RTS RETURN 

SUBO Ill DECREMENT RECORD SIZE COl.NT 
BNE DEL I ClEAR NEXT CHARACTER 

lDO CURREC,U OCT CURRENT RECORD NUMBER 
LBSR WRREC WRIT[ RELATIVE RECORD 
LBNE EXIT EXIT WITH ERROR 

lOO CURREC,U GET CURRENT RECORD NUMBER 
SUBD II OECRCHENT RECORD NUMBER 
LSLB MULTIPLY RECORD NO BY 2 
ROLA 
LEAX KEYTAB,U OCT KEY TABLE LOCATION 
STX -2,S STOAt BUFFER LOCATION 
AOOO -2,S ADO lOCATION TO 0 REG 

TFR o,x MOVE 0 REG TO X REG 
lOO e,x GET PHYSICAL RECORD NUMBER 
STO -2,S SAVE PHYSICAL RECORD NO 
LDD AFSIZE,U GET ACTUAL FILE SIZE 
SUBO CURREC,U SUBTRACT CURRENT RECORD NO 
STO -4,S STORE DIFFERENCE 

0El2 LOO -4,S GET DIFFERENCE 
BEO OEL3 ENO RECORD INSERT 
SUBO Ill DECREMENT DIFFERENCE 
STO -4,S STORE DIFFERENCE 
LOO 2,X GET RECORD POINTER 
STO 8 ,Xt+ MOVE PNTR TO NEXT LOCATION 
BRA DEL2 ttOVE TO NEXT LOCATION 

0El3 LOD -2,S GCT NEW RECORD POINTER 
STO a,x INSERT NEW POINTER 
LOO AFSIZE,U GET ACTUAL FILE SIZE 
SUBO II OECRCHENT ACTUAL FilE SIZE 
STO AFSIZE,U STORE ACTUAL FILE SIZE 
CMPO CURREC,U COMPARE TO CURRENT RECORD 
BHS OEL4 FINISH DELETE 
AOOO Ill ADO I TO ACTUAL FILE SIZE 
STO CURREC,U SET NEW CURRENT RECORD NO 

DEL4 lBSR SETUF SET UPDATE FLAG 
LBNE EXIT EXIT WITH ERROR 
LOO •a GET STATUS COO£ 
RTS RETURN 

····················�··�········�lllllllllllllllllll 
II � 
I ISAI1 REORGANIZE ROUTINE I 
. ' 
lllllllllllllllllllllllllllllllllllllllllllllllllllll 

REORG 

REORGI 

TST 
LBEO 
LOO 
STO 
STO 
lEAY 

STO 
AOOO 
CHPO 
BNE 

REOR02 LOO 
CHPO 
BNE 
CLR 

OFLAG,U TEST OPEN FLAG 
ERRI:S:S FILE NOT OPEN 
•a CLCAR 0 REGISTER 
AFSIZE,U SET ACTUAL FILE SIZE 8 
RECCNT,PCR SET RECORD COUNTER 
KEYTAB,U POINT TO KEY TABLE 

e,v•• 
Ill 
MFSIZE,U 
REORGI 

STORE t..EY VALUE 
BUMP I<EY VALUE 
COMPARE TO MAX FILE SIZE 
STORE NEXT KEY VALUE 

RECCNT,PCR GET RECORD COl.NTER 
MFSIZE,U COMPARE TO MAX FILE SIZE 
REORG3 INS(�T NEXT KEY 
CFLAG,U CLEAR CORRUPT FLAG 
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LDD •• POINT TO START OF FILE OETFII> LEAX IFCS,U POINT TO ISAM FC8 
STI> CURREC,U SET CURRENT RECORD NUMBER LOY CIFPNT,PCR POINT TO CALLER FC8 
LBSR SETUF SET UPDATE FLAG LEAY 8,Y POINT CALLER FILE SPEC LOC 
LII'4E EXIT EXIT WITH ERROR LCD 21Y GET FILE SPEC LENGTH 
LOO •• GET STATUS CODE LOY t,Y POINT TO FILE SPEC 
RTS RETURN 

TSTA TEST FOR LENGTH ( 2:56 
REORG3 AOOD II BUMP RECORD COUNTER LII'4E ERR III INVALID FILE SPEC 

STO RECCNT,PCR STORE RECORD COUNTER LEAX 3,)( POINT TO FC8 DRIVE FIELD 
LOO AFSIZE,U GET ACTUAL FILE SIZE LOA wo� GET WORKING DRIVE NUMBER 
AOOD II BUMP RELATIVE RECORD NO STA a,x• SET FCB DRIVE DEFAULT 
LBSR RRREC READ RELATIVE RECORD LOA .a GET NAME F I ELO LENGTH 
LII'4E EXIT EXIT WITH ERROR GFI CLR I,X• CLEAR NAME AND EXT ENS I CN 
LEAX 8UFFER1PCR POINT TO RECORD SUFFER I OECA DECREMENT CHAR COUNT 
TFR X,O HOVE X REG TO D REO 11'4E GFI CLEAR NEXT CHAR 
AOOI> INPAR2,PCR ADD MAX RECORD SIZE LOA 1'1 GET I SA CHARACTER 
TFR D,Y POINT TO RECORD BUFFER 2 STA e,x• STORE EXT ENS I CN CHAR 
LOD RECSIZ,U GET MAX RECORD SIZE LOA ••s GET I SA CHARACTER 
STO -2,S STORE TEMPORARY STA I,X• STORE EXTENSICN CHAR 
CLR -3,S CLEAR TEMPORARY LOA I'A GET I SA CHARACTER 

STA I,X• STORE EXTENSICN CHAR 
REOR04 LOA e • V• GET RECORD 2 CHAR LEAX IFCB,U POINT TO ISAM FCB 

STA e.x• STORE RECORD I CHAR LEAX 3,X POINT TO DRIVE NO FIELD 
ORA -3,S OR CHAR WITH TEMPORARY LOA IB GET NAME FIELD LENGTH 
STA -3,5 STORE TEMPORARY STA CO�T,PCR SET CHAR COUNT 
LOD -2,S GET CHAR COUNT 
sueD II DECREMENT CHAR COUNT GF2 TST8 CHECK FOR END OF STRING 
STD -2,S STORE CHAR COUNT LBED ERR I II INVALID FILE SPEC 
11'4E REORG4 HOVE NEXT BUFFER CHAR DEC8 DECREMENT STRING LEN COUNT 
TST -3,S TEST TEMPORARY 

LOA 8,Y• GET STRING CHARACTER 
11'4E REORG7 INSERT RECORD POINTER CHPA I SPACE TEST FOR LEADING SPACES 
LDD AFSIZE,U GET ACTUAL FILE SIZE BEO GF2 GET NEXT STRING CHAR 
LSLB MULTIPLY BY TWO CHPA 1'3 CHECK FOR DRIVE NO 
ROLA 8HI GF3 GET FILE NAME 
LEAX KEYTAB,U POINT TO KEY TABLE CHPA 1'8 CHECK FOR �LID DRIVE NO 
STX -2,S STORE TEMPORARY LBLO ERR III INVALID FILE SPEC 
ADDD -2,S ADD KEY TABLE LOCAT I CN SUBA ••38 CQN..IERT TO BINARY 
TFR o,x HOVE 0 REG TO X REG STA I,X SET FCB DRIVE NO 
LDO e,x GET CURENT RECORD POINTER TSTB TEST FOR END OF STRING 
STD -2,5 STORE TEMPORARY LBED ERR III INVALID FILE SPEC 
LOD MFSIZE,U GET MAX FILE SIZE LOA 8,Y• GET NEXT STRING CHAR 
sueo AFSIZE,U SUBTRACT ACTUAL FILE SIZE CHPA . . .  TEST FOR SEPARATOR 
suBo II ADJUST DIFFERENCE LII'4E ERRII8 INVALID FILE SPEC 
STO -4,S STORE TEMPORARY OECB OECRD1£NT STRING LEN Cou-IT 

REORO:! LDD -4,S GET OlfHRENCE 
LBED ERR III INVALID FILE SPEC 
LOA I,Y• GET NEXT STRING CHAR SED REORG6 END POINTER SHIFT 
OECB DECREMD-rr STRING LEN COUNT SUBD II DECREMENT DIFFERENCE 

STO -4,S STORE TEMPORARY 
GF3 LEAX I ,X POINT TO FCB NAME FIELD LDD 2,X GET RECORD POINTER 

CHPA I'A TEST FOR VALID CHAR STO 8 ,x• • SHIFT POINTER D� 
LBLO ERR III INVALID FILE SPEC BRA REORG:5 SHIFT NEXT POINTER 
CMPA I'Z TEST FOR �LID CHAR 

REOR06 LDD -2,S GET OLD CURRENT POINTER 
LBHI ERR Ill INVALID FILE SPEC 

STD 8,X STORE IN KEY TABLE GF4 STA t,Xt PUT CHAR IN FCB NAME FIELD 
LBRA REORG2 INSERT NEXT RECORD TSTB TEST FOR END OF STRING 

LIIED OF II EXIT GETFIO 
REOR07 LBSR FIND FIND KEY RECORD DEC COUNT,PCR DECREMENT FIELD COUNTER 

L11'4E EXIT EXIT WITH ERROR BED GF5 END OF FIELD ENCOUNTERED 
LOD CURREC,U GET CURRENT RECORD NUMBER LOA t,Y+ GET NEXT STRING CHAR 
ADDD Ill BUMP CURRENT RECORD NUMBER DECB DECREMENT STRING LEN COUNT 
STO CURREC,U STORE CURRENT RECORD NO CMPA I'. TEST FOR �LID CHAR 
LDD AFSIZE,U GET ACTUAL FILE SIZE BED GF6 PUT CHAR IN FCB NAME FIELD 
ADOO II BUMP ACTUAL FILE SIZE CMPA 1'- TEST FOR �LID CHAR 
STD AFSIZE,U STORE ACTUAL FILE SIZE BED OF4 PUT CHAR IN FCB NAME FIELD 
sueo II DECREMENT ACTUAL FILE SIZE CMPA 1'- TEST FOR �LID CHAR 
LSLB MULTIPLY BY TWO BED OF4 PUT CHAR IN FC8 NAME FIELD 
ROLA CMPA 1'8 TEST FOR �LID CHAR 
LEAX KEYTAB,U POINT TO KEYY TABLE LBLO ERR III INVALID FILE SPEC 
STX -2,S STORE TEMPORARY CMPA .. , TESr FOR VALID CHAR 
ADDD -2,S ADO KEY TABLE LOCATICN BLE GF4 PUT CHAR IN FCB NAME FIELD 
TFR D,X MOVE D REG TO X REG CMPA I'A TEST FOR VALID CHAR 
LDD 8,)( GET CURRENT RECORD POINTER LBLO ERR III INVALID FILE SPEC 
STD -2,S STORE TEMPORARY CMPA •·z TEST FOR VALl 0 CHAR 
LOO AFSIZE,U GET ACTUAL FILE SIZE LBHI ERR Ill INVALID FILE SPEC 
SUBD CURREC,U SUBTRACT CURRENT RECORD NO 1M OF4 PUT CHAR IN FC8 NAM£ FIELD 
STD -4,S STORE TEMPORARY 

GF:5 LOA 8,Y• GET NEXT STRING CHAR 
REORGB LDD -4,S GET POINTER COUNT DECB DECREMENT STRING LEN COUNT 

BED REORG9 END POINTER HOVE CMPA ... TEST FOfl SEPARATOR 
SUBD Ill DECREMD-rr POINTER COUNT LII'4E ERR III INVALID FILE SPEC 
STO -4,S STORE POINTER COUNT 
LOD 8,--x GET RECORD POINTER GF6 TSTB TEST FOR END OF STRING 
STD 2,X STORE RECORD POINTER LBED ERR III INVALID FILE SPEC 
BRA REORGB HOVE NEXT PO INTER TST CO�T,PCR CHE� REMAINING NAM£ CHARS 

BED GFB END OF NAME FIELD 
REOR09 LDD -2,S GET CURRENT RECORD POINTER 

STO t,X STORE IN KEY TABLE OF7 LEAX I,X SUMP NAME FIELD POINTER 
LBRA REORG2 INSERT NEXT RECORD POINTER DEC COLNT,PCR DECREMENT COUNTER 

11'4E GF7 BUMP NAME FIELD POINTER 

•••••••••••••••••••••••••••••••••••••••••••••••••••• GFB CLR e,x• CLEAR EXT FIELD 
CLR e,x• CLEAR EXT FIELD 

GET FILE SPECIFICATICN SUBROUTINE CLR e,x• CLEAR EXT FIELD 
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OF!' 

OF II 

OF II 

ll 

RRREC 

RRRECI 

RRREC2 

ll 

28 

LEAX 
LOA 
STA 
LOA 
OECB 
CMPA 
LBLO 
CMPA 
LBHI 

STA 
TSTB 
BEO 
DEC 
B£0 
LOA 
OECB 
CMPA 
BEO 
CMPA 
BEO 
CMPA 
LBLO 
CMPA 
BLE 

CMPA 
LBLO 
CMPA 
LBHI 
BRA 

LOA 
CMPA 
LINE 
OECB 
liNE 

LOO 
RTS 

-3,X 
113 
COI..NT,PCR 
I,Y• 

II'A 
ERR I II 
II'Z 
ERR I II 

OF II 
COI..NT,PCR 
OF II 
8,Y+ 

··
OF!' 
··-
GFI' 
••• 
ERRII8 
11'9 

GFI' 

II'A 
ERR I III 
II'Z 
ERR III 
OF!' 

e,Y• 
II SPACE 
ERR 118 

OF 18 

•• 

POINT TO START OF EXT FIELD 
GET EXT FIELD LENGTH 
SET COt..NTER 
GET NEXT STRING CHAR 
DECREMENT STRING LEN COI..NT 
TEST FOR VALID CHAR 
INVALID FILE SPEC 
TEST FOR VALID CHAR 
INVALID FILE SPEC 

PUT CHAR IN FCB NAME FIELD 
TEST FOR END OF STRING 
EXIT GETFIO 
DECREMENT FIELD COUNTER 
END OF FIELD ENCOUNTERED 
GET NEXT STRING CHAR 
DECREMENT STRING LEN COt..NT 
TEST FOR VALl 0 CHAR 
PUT CHAR IN FCB NAME FIELD 
TEST FOR VAL I 0 CHAR 
PUT CHAR IN FCB NAME FIELD 
TEST FOR VALID CHAR 
INVALID FILE SPEC 
TEST FOR VALID CHAR 
PUT CHAR IN FCB NAME FIELD 

TEST FOR VALID CHAR 
INVALID FILE SPEC 
TEST FOR VALID CHAR 
INVALID FILE SPEC 
PUT CHAR IN FCB NAME FIELD 

GET NEXT STRING CHAR 
TEST FOR SPACES 
INVALID FILE SPEC 
DECREMENT STRING LEN COt..NT 
GET NEXT TRAILING SPACE 

CLEAR STATUS CODE 
RETURN 

READ RELATIVE RECORD SUBROUTINE 

'0 REG • RELATIVE RECORD NUMBER 

SUBO 
LSLB 
ROLA 
LEAY 
STY 
AOOO 
TFR 
LOO 
LBSR 
LINE 
LEAX 
LOA 
STA 
LOO 
STO 
LEAY 
STY 
LOO 
AOOO 
TFR 

LOO 
liNE 
LOO 
RTS 

SUBO 
STO 
JSR 
LINE 
STA 
INC 
liNE 

LOO 
AOOO 
STO 
LOA 
STA 
JSR 
LINE 
LOA 
STA 
LOA 
STA 
BRA 

Ill ADJUST TO ZERO SIGNIFICANT 
SHIFT LEFT B REG 
ROTATE LEFT A REO 

KEYTAB,U GET KEY TABLE ADDRESS 
-2,S STORE KEY TABLE ADDRESS 
-2,5 ADO KEY TABLE LOC TO OFFSET 
D,Y HOVE D REG TO Y REG 
8 , Y GET PHYSICAL RECORD NUMBER 
POSREC POSITic:r-4 TO RECORD 
EXIT �IT �ITH ERROR 
IFCB,U POINT TO ISAH FCB 
•• I I GET FMS RNO READ CODE 
8 , X SET FMS FUNCT I c:r-4 COO£ 
RECSIZ,U GET RECORD SIZE 
COI..NT,PCR SET CHAR COI..NTER 
BUFFER,PCR POINT TO RECORD BUFFER 
-2,S STORE TEHPORY 
INPAR2,PCR GET MAX RECORD SIZE PARAH 
-2,S ADO TO BUFFER LOCATic:r-4 
O,Y HOVE 0 REG TO Y REG 

COI..NT,PCR GET CHAR COI..NTER 
RRREC2 MORE CHARACTERS 
Ill CLEAR STATUS CODE 

RETURN 

Ill 
COUNT,PCR 
FHS 
FMSERR 
8,Y• 
3:5,X 
RRRECI 

32,X 
Ill 
32,X 
1181:5 
a,x 
FMS 
FMSERR 
••II 
a,x 
114 
3:5,X 
RRRECI 

DECREMENT CHAR COt..NTER 
STORE CHAR COI..NTER 
READ RELATIVE BYTE 
FHS ERROR 
STORE CHAR IN BUFFER 
BUMP RNO CHAR OFFSET 
READ NEXT CHAR 

GET REL RECORD NUMBER 
BUMP REL RECORD NUMBER 
STORE REL RECORD NUMBER 
GET FHS POSITION CODE 
SET FMS FUNCT I c:r-4 CODE 
POSITION TO REL RECORD 
FMS ERROR 
GET FMS GET RNO BYTE COOE 
SET FMS FUNCT I ON CODE 
GET SECTOR OFFSET 
SET RNNO BYTE OFFSET 
READ NEXT CHAR 

�RITE RELATIVE RECORD SUBROUTINE 

WRREC 

WRREC3 

0 REG • RELATIVE RECORD NUMBER 

SUBO Ill ADJUST TO ZERO SIGNIFICANT 
LSLB SHIFT LEFT B REG 
ROLA ROTATE LEFT A REG 
LEAY KEYTAB,U GET KEY TABLE ADDRESS 
STY -2,S STORE KEY TABLE ADDRESS 
AOOD -2,S ADO KEY TABLE LOC TO OFFSET 
TFR O,Y HOVE 0 REG TO Y REG . 
LOO 8,Y GET PHYSICAL RECORD NUMBER 
BSR POSREC POSITION TO RECORD 
LBNE EXIT EXIT WITH ERROR 
LEAX IFCB,U POINT TO ISAH FCB 
LOA 11•12 GET FHS RNO WRITE CODE 
STA 8 , X SET FMS FUNCTION CODE 
LOO RECSIZ,U GET RECORD SIZE 
STO COI..NT,PCR SET CHAR COI..NTER 
LEAY BUFFER,PCR POINT TO RECORD BUFFER 

LOA 
JSR 
LINE 
LOO 
suBO 
STO 
BEO 
INC 
liNE 
LOO 
AOOO 
STO 
LOA 
STA 
JSR 
LINE 
LOA 
STA 

LOA 
STA 
BRA 

8,Y+ 
FHS 
FHSERR 
COI..NT,PCR 
Ill 
COUNT,PCR 
WRREC4 
3:S,X 
WRREC3 
32,X 
Ill 
32,X 
1181:5 
8 ,X 
FMS 
FMSERR 
11812 
I,X 

114 
3:5,X 
WRREC3 

GET CHAR FROM BUFFER 
WRITE RELATIVE BYTE 
FMS ERROR 
GET CHAR COI..NTER 
DECREMENT CHAR COUNTER 
STORE CHAR COUNTER 
NO MORE CHARACTERS 
BUMP 'RNO CHAR OFFSET 
WRITE NEXT CHAR 
GET REL RECORD NUMBER 
BUMP REL RECORD NUMBER 
STORE REL RECORD NUMBER 
GET FMS POSIT I ON COO£ 
SET FMS FUNCTION CODE 
POSITION TO REL RECORD 
FMS ERROR 
GET FMS PUT RNO BYTE CODE 
SET FMS FlfoiCT I ON COO£ 

GET SECTOR OFFSET 
SET RNNO BYTE OFFSET 
WRITE NEXT CHAR 

WRREC4 LOO •• CLEAR STATUS CODE 

• 
ll 

POSREC 

ll 

• 

CSCOFF 

RTS RETURN 

POSITION TO PHYSICAL RECORD SUBROUTINE 
0 REO • PHYSICAL RECORD NUMBER 

BSR CSCOFF CALCULATE OFFSETS 
LINE EXIT EXIT WITH ERROR 
LEAX IFCB,U POINT TO ISAH FCB 
LOO ACCUM4+2,PCR GET SECTOR OFFSET 
STO 32,X SET FCB CURRENT RECORD NO 
LOA ACCUM3+ 3, PCR GET CHARACTER OFFSET 
STA 3:5,X SET FCB RANOIJ'I INDEX 
LOA 1181:5 GET FMS POSITION CODE 
STA I,X SET FCB FUNCTION CODE 
JSR FHS CALL FMS 
LBNE FMSERR GOTO FHS ERROR 
RTS RETURN 

CALCULATE SECTOR CHARACTER OFFSET 

0 REG • PHYSICAL RECORD NUMBER 

STO ACCUMI,PCR STORE IN ACCUMULATOR 1 
LOO RECSIZ,U GET RECORD SIZE 
STO ACCUM2,PCR STORE IN ACCUMULATOR 2 
LBSR HUL32 MULT ACCUMI TIMES ACCUI12 
LOO ACCUM3,PCR GET UPPER 16 BITS ACCUM3 
STD ACCUM4,PCR STORE IN ACCUMULATOR 4 
LDD ACCUM3+2,PCR GET LOWER 16 BITS ACCUM3 
STO ACCUM4+2,PCR STORE IN ACCUMULATOR 4 

LOO 
STD 
LOO 
STO 
LBSR 

LBSR 

LDD 
AOOD 
STO 
CLR 
CLR 

LBSR 
LBSR 

HFSIZE,U GET MAX FILE SIZE 
ACCUMI,PCR STORE IN ACCUMULATOR 1 
112 GET RECORD POINTER SIZE 
ACCUM2,PCR STORE IN ACCUMULATOR 2 
HUL32 MUL T ACCUM I TIH.ES ACCUM2 

A0032 ADO ACCUM4 TO ACCUM3 

112:52 GET FIRST SECTOR SIZE 
II 16 ADO I SAM FILE HEADER LENGTH 
ACCUM4+2,PCR STORE IN ACCUMULATOR 4 
ACCUM4• I,PCR CLEAR ACCUMULATOR 4 
ACCUM4, PCR CLEAR ACCUMULATOR 4 

A0032 
OIV2:52 

ADO ACCUM4 TO ACCUI13 
DIVIDE ACCUM3 BY 2:52 
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1101.18'lN 

MOVBVI 

LOA 
AODA 
STA 

LOO 
LBNE 
RTS 

114 SECTOR CHAR FIXED OFFSET 
ACtUM3+3,PCR AOO TO CHAR OFFSET 
ACCUH3+3,PCR STORE CHAR OFFSET 

ACCUM4,PCR GET UPPER 16 BITS ACCUH4 
ERRI4� SECTOR LIMIT EXCEEDED 

RETURN 

HOVE BUFFER 2 TO VARIABLE SUBROUTINE 

PSH X SAVE X REGISTER 
LEAX BUFFER,PCR POINT TO RECORD BUFFER 
STX -2,S STORE TEMPORY 
LOO INPAR2,PCR GET HAX RECORD SIZE PAAAM 
AOOO -2,S ADO TO BUFFER LOCATION 
TFR O,X MOVE 0 REG TO X REG 
LOY CIFPNT,PCR GET CALLER IFCB POINTER 
LEAY 21,Y POINT TO RECORD VAR OESC 
LOO 2,Y GET VARIABLE LENGTH 
STO -2,8 STORE VAR LENGTH ON STACK 
LOY I,Y POINT TO VARIABLE STRING 
LOO RECSIZ,U GET RECORD SIZE 
STO -4,5 STORE RECORD SIZE ON STACK 

LOO 
liNE 
PUL 
RTS 

-2,S 
MOV8V2 
X 

GET VAR COUNT 
MORE KEYTAB CHARACTER 
RESTORE X REGISTER 
RETURN 

HOV8V2 SUBO Ill 
-2,S 

DECREMENT VAR COUNT 
STORE VAR COI.HT STO 

LOO 
BED 
SUBO 
STO 
LOA 
STA 
BRA 

110.18V3 CLR 
LOO 
BED 
SUBO 
STO 
BRA 

MOV8V4 PUL 
RTS 

-4,8 
MOV8V3 
Ill 
-4,5 
8,X• 
I,Y• 
MOVBVI 

I,Y• 
-2,S 
110.18V4 
Ill 
-2,S 
MOV8V3 

X 

GET RECORD COUNT 
LAST BUFFER CHARACTER 
DECREMENT RECORD COI.HT 
STORE RECORD COUNT 
GET BUFFER CHARACTER 
STORE CHAR IN VARIABLE 
MOVE NEXT CHARACTER 

PUT NULL CHAR IN VAR 
GET VAR COI.HT 
LAST NULL CHARACTER 
OECREH£NT VAR COUNT 
STORE VAR COI.HT 
NEXT NULL CHARACTER 

RESTORE X REGISTER 
RETURN 

I MOVE VARIABLE TO BUFFER I SUBROUTINE 

MOVVBI PSH 
LEAY 
LOX 
LEAX 
LOO 
LOX 
STO 
LOO 
ITO 

MOVVB2 LOO 
BNE 
PUL 
RTS 

HOVVB3 SUBO 
STO 
LOO 
BED 
SUBO 
STO 
LOA 
STA 
BRA 

110VVB4 CLR 

MOVVB� 

LOO 
BED 
SUBO 
STO 
8RA 

PUL 
RTS 

X SAVE X REGISTER 
BUFFER,PCR POINT TO BUFFER 
CIFPNT,PCR GET CALLER IFCB POINTER 
2t,X POINT TO RECORD VAR OESC 
21)( GET VARIABLE LENGTH 
I,X POINT TO VARIABLE STRING 
-2,S STORE VAR LENGTH ON STACK 
RECSIZ,U GET RECORD SIZE 
-416 STORE RECORD SIZE ON STACK 

-4,S 
MOVVB3 
)( 

Ill 
-4,S 
-2,S 
MOVVB4 
Ill 
-2,S 
I,X• 
I,Y+ 
110VV82 

I,Y• 
-4,S 
MOVVB� 
Ill 
-4,S 
MQV.IB4 

)( 

GET RECORD COUNT 
MORE VARIABLE CHARACTER 
RESTORE X REGISTER 
RETURN 

DECREMENT RECORD COUNT 
STORE RECORD COUNT 
GET VAR COI.HT 
LAST VARIABLE CHARACTER 
DECREMENT VAR COUNT 
STORE VAR COUNT 
GET VARIABLE CHARACTER 
STORE CHAR IN BUFFER 
HOVE ND(T CHARACTER 

PUT NULL CHAR IN BUFFER 
GET RECORD COUNT 
LAST NULL CHARACTER 
DECREMENT RECORD COUNT 
STORE RECORD COUNT 
NEXT NULL CHARACTER 

RESTORE X REGISTER 
RETURN 

FINO KEY RECORD SUBROUTINE 

FINO LOO AF61ZE,U GET ACTUAL FILE SIZE 
AOOO Ill BUMP RECORD NUHBER 

FINO I 

FIN02 

FIN03 

FIN04 

FINO� 

• 

SETUF 

SETUFI 

• 

• 

A0032 
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STO 
LOO 
STO 
STO 

LOO 
AOOO 
01PO 
BNE 

LOO 
STO 
LOO 
RTS 

LOO 
AOOO 
LSRA 
RORB 
STO 
LBSR 
LBNE 
LEAX 
STX 
LOO 
AOOO 
TFR 
LEAY 
LOO 
STO 

LOO 
BEO 
suBo 
STO 
LOA 
01PA 
BLO 
BHI 
BRA 

LOO 
STO 
BRA 

LOO 
STO 
BRA 

ULIMIT,PCR SET UPPER RECORD LIMIT 
Ill GET STATUS CODE 
LLIHIT,PCR SET LOWER RECORD LIMIT 
CURREC,U SET CURRENT RECORO NUHBER 

LLIMIT,PCR GET LOWER RECORD LIMIT 
II I AOOO I TO LOWER LIMIT 
ULIMIT1PCR COMPARE TO UPPER LIMIT 
FIN02 CALCULATE NEW CURRENT RECORD 

LLIMIT,PCR GET LOWER LIMIT 
CURREC, U SET CURRENT RECORD NUHBER 
Ill GET STATUS CODE 

RETURN 

LLIMIT,PCR GET LOWER LIMIT 
ULIMIT,PCR ADO UPPER LIMIT 

DIVIDE BY 2 

CURREC,U SET CURRENT RECORD NUMBER 
RRREC READ RELATIVE RECORD 
EXIT EXIT HITH ERROR 
BUFFER,PCR POINT TO BUFFER 
-2,S STORE TEHPORY 
INPAR2,PCR GET MAX RECORD SIZE 
-2,8 ADO BUFFER I LOC 
01)( HOVE 0 REG TO X REO 
BUFFER,PCR POINT TO BUFFER 
RECSIZ,U GET RECORD SIZE 
-2,S STORE RECORD SIZE ON STACK 

-2,S 
FIN04 
Ill 

-2,S 
t,X• 
t,Y+ 
FINO� 
FIN04 
FIN03 

GET RECORD COUNT 
GREATER OR EQUAL 
DECREMENT RECORD COUNT 
STORE RECORD COUNT 
GET BUFFER I CHARACTER 
COMPARE TO BUFFER 2 CHAR 
LOWER 
GREATER OR EQUAL 
COMPARE NEXT CHAR 

CURREC,U GET CURRENT RECORD NUH8ER 
Ul.IMIT ,PCR SET NEW UPPER LIHIT 
FINOI COMPARE AGAIN 

CURREC,U GET CURRENT RECORD NIJ18ER 
LLIHIT,PCR SET NEH LOWER LIMIT 
FINO I COMPARE AGAIN 

SET UPDATE FLAG ANO HARK FILE CORRUPT 

TST 
BEO 
LOO 
RTS 

INC 
LEAX 
LOO 
STO 
LOA 
STA 

JSR 
LiNE 
LOA 
STA 
LOA 
STA 
LOA 
JSR 
LiNE 
INC 
LOA 
JSR 

LBNE 
LOO 
RTS 

UFLAO,U 
SETUF I 
•• 

UFLAG,U 
IFCB,U 
Ill 

32,X 
... � 
e,x 

FHS 
FMSERR 
••12 
t,X 
1112 
35,)( 
II•FF 
FMS 
FHSERR 
J�,x 
lltFF 
FHS 
FHSERR 
•• 

TEST UPDATE FLAG 
SET FLAG AND HARK FILE 
GET STATUS CODE 
RETURN 

SET TO NON ZERO 
POINT TO ISAM FCB 
GET FIRST RELATIVE REC NO 
SET FCB REL RECORD 
GET FMS POSITION CODE 
SET FCB FLNCT I ON CODE 

POSITION TO RECORD I 
GOTO FMS ERROR 
GET FHS PUT RANDOM COO£ 
SET FHS F\.NCT I ON CODE 
GET BYTE OFFSET 
SET FCB BYTE OFFSET 
GET NON ZERO CODE 
PUT AANOOM BYTE 
GOTO FHS ERROR 
BUHP FCB BYTE OFFSET 
GET NON ZERO CODE 
PUT AANOOM BYTE 
GOTO FHS ERROR 
GET STATUS CODE 
RETURN 

ADO ACCUM3 • ACCUH4 SUBROUTINE 

ACCUH3 • SUH 

LOA 
AODA 
STA 
LOA 
AOCA 
STA 
LOA 
AOCA 
STA 

ACCUH3•3,PCR GET ACCUM 3 
ACCUH4+3,PCR ADO TO ACCUH 4 
ACCUH3+3,PCR STORE IN ACCUH 3 
ACCUH3+2,PCR GET ACCUM 3 
ACCUM4+21PCR ADO TO ACCUM 4 

ACCUM3+2,PCR STORE IN ACCUM 3 
ACCUM3+1,PCR GET ACCUM 3 
ACCUH4+1,PCR ADO TO ACCUM 4 

ACCUM3+1,PCR STORE IN ACCUH 3 
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• 

• 

HUL32 

LOA ACCUH3,PCR GET ACCUH 3 
AOCA ACCUH4,PCR ADO TO ACCUH 4 
STA ACCUH3,PCR STORE IN ACCUH 3 
�s Rnu� 

MULTIPLY ACCUHI ACCUH2 SUBROUTINE 

ACCUH3 • PRODUCT 

CLR ACCUH3,PCR CLEAR FIRST BYTE OF ACCUH3 
CLR ACCUH3+1,PCR CLEAR 2ND BYTE OF ACCUH3 
LOA ACCUH2+ I , PCR Gn L!JoiER ACCUH2 
LOB ACCUHI• I,PCR GET LOWER ACCUHI 
MUL MULTIPLY A REG TIMES B REG 
STO ACCUH3•2,PCR SAVE RESULTS 
LOA ACCUH2• I , PCR Gn LOWER ACCUH2 
LOB ACCUHI,PCR GET UPPER ACCUHI 
MUL MULTIPLY A REG TIMES B REG 
AOOO ACCUH3•1,PCA ADO ACCUH3 TO RESULT 
STO ACCUM3+1,PCR STORE IN ACCUH3 
BCC MUL321 NO CARRY 

INC ACCUM3,PCA AOO CARRY TO ACCUM3 

MUL321 LOA ACCUH2,PCR GET UPPER ACCUM2 
ACCUHI•I,PCR GET LOWER ACtUMI LOB 

MUL 
AOOO 
STO 
BCC 
INC 

MUL322 LOA 
LOB 
MUL 
AOOO 
STO 
RT5 

MULTIPLY A REG TIMES B REO 
ACCUM3+t,PCR ADO ACCUM3 TO RESULT 
ACCUH3•t,PCR STORE RESULT IN ACCUM3 
MUL322 NO CARRY 
ACCUM3,PCA AOO CARRY TO ACCUH3 

ACCUM2,PCA GET UPPER ACCUM2 
ACCUHI,PCA GET UPPER ACCUMI 

MULTIPLY A REG TIMES B REG 
ACCUM3,PCA ADO ACCUH3 TO RESULT 
ACCUH3,PCA STORE RESULT IN ACCUH3 

AETU� 

DIVIDE ACCUM3 BY 252 SUBROUTINE 

• 

• 

ACCUH3 • AEHA I NOEA 
ACCUM4 • OUOTIENT 

OIV252 LOA 
STA 
CLA 
CLR 
CLR 
LOA 
STA 
CLA 
CLR 
CLA 
CLR 
CLA 
CLR 
CLR 

OIVI LOA 

OIV2 

OIV3 

OIV4 

CMPA 
ILO 
IHI 
LOA 
CMPA 

BLO 
BHI 
LOA 
CMPA 
BLO 
BHI 
LOA 
CMPA 
BLS 

LSR 
ROR 
ADA 
AOR 
BCC 
RTS 

LSR 
AOA 
AOR 
AOA 
BRA 

LOA 
SUBA 
STA 

11252 GET DIVISOR 
-B,S STORE IN STACK 
-7,S CLEAR STACK 
-6,S CLEAR STACK 
-5,S CLEAR STACK 
Ill GET MASK BIT 
-4,5 STORE IN STACK 
-3,S CLEAR STACK 
-2,S CLEAR STACK 
-t,S CLEAR STACK 
ACCUH4,PCA CLEAR ACCUH 4 
ACCUH4•J,PCA CLEAR ACCUM 4 
ACCUM4+2,PCR CLEAR ACCUM 4 
ACCUH4+3,PCA CLEAR ACCUM 4 

-B,5 GET DIVISOR VALUE 
ACCUH3,PCR COMPHAE TO DIVIDEND 
OIV4 SUB DIVISOR FROM OIVIOENO 
OIV2 ROTATE DIVISOR AND MASK 
-7,S GET DIVISOR VALUE 
ACCUH3+1,PCA COMPARE TO DIVIDEND 
OIV4 SUB DIVISOR FROM DIVIDEND 
OIV2 ROTATE DIVISOR ANO MASK 
-6,5 GET DIVISOR VALUE 
ACCUH3+2,PCA COMPARE TO OIVIOENO 
OIV4 SUB DIVISOR FROM OIVIOENO 
OJV2 SHIFT RIGHT DIVISOR AN0 MASK 
-5,S GET DIVISOR VALUE 
ACCUH3•3,PCA COMPARE TO DIVIDEND 
OIV4 SUB DIVISOR FROM OIVIOENO 

-4,S 
-3,S 
-2,S 
-I,S 
OIV3 

-B,S 
-7,S 
-6,S 
-5,S 
OIVI 

SHIFT RIGHT STACK 
SHIFT RIGHT STACK 
SHIFT RIGHT STACK 
SHIFT RIGHT STACK 
SHIFT RIGHT STACK 
AETU� 

SHIFT RIGHT STACK 
SHIFT RIGHT STACK 
SHIFT RIGHT STACK 
SHIFT RIGHT STACK 
COMPARE DIVISOR TO OIVIOENO 

ACCUH3+3,PCR GET ACCUH 3 
-:S,S SUBTRACT STACK 
ACCUH3+3,PCA STORE ACCUH 3 

LOA 
SBCA 
STA 
LOA 
SBCA 
STA 
LOA 
SBCA 
STA 
LOA 
AOOA 
STA 
LOA 
AOCA 
STA 
LOA 
AOCA 
STA 
LOA 
AOCA 
STA 
BRA 

ACCUH3+2,PCA GET ACCUH 3 
-6,S SUBTRACT STACK 
ACCUH3+2,PCA STORE ACCUH 3 
ACCUH3+1,PCA GET ACCUH 3 
-7,5 SUBTRACT STACK 
ACCUH3+ I,PCA STORE ACCUH 3 
ACCUH3, PCA GET ACCUH 3 
-B,S SUBTRACT STACK 
ACCUH3,PCR STORE ACCUH 3 
ACCUH4+3,PCR GET ACCUH 4 
-I,S AOO STACK 
ACCUH4+3,PCA STORE ACCUH 4 
ACCUH4•2,PCA GET ACCUH 4 
-2,S ADO STACK 
ACCUM4•2,PCA STORE ACCUH 4 
ACCUH4• I,PCR GET ACCUH 4 
-3,S ADO STACK 
ACCUH4+1,PCR STORE ACCUH 4 
ACCUM4 , PCR GET ACCUM 4 
-4,S AOO STACK 
ACCUM4,PCA STORE ACCUH 4 
OIV2 SHIFT RIGHT DIVISOR � MASK 

······························�····················· 
)I • 
ll ISAM SUBROUTINE EXIT I 
• • 
•••••••••••••••••••••••••••••••••••••••••••••••••••• 

E)( IT RTS 

EARI88 LOO 
ATS 

EARI85 LOO 

ERA I It 

RT5 

LOO 
RT5 

EARll:! LOO 

ERRI2t 

ERRI2:S 

ERRI38 

ERRI3:S 

EAAI48 

ERRI4:S 

ERR I 58 

EARl 5 5  

EAAI68 

ERRI65 

EARI71 

RTS 

LOO 
ATS 

LOO 
RTS 

LOO 
RTS 

LOO 
RTS 

LOO 
RTS 

LOO 
ATS 

LOO 
RTS 

LOO 
RTS 

LOO 
ATS 

LOO 
ATS 

LOO 
RTS 

ERRI7:S LOO 
RT5 

ERRIBI LOO 
RTS 

FMSERR CLRA 
LOB 
�s 

11118 

11115 

11131 

11145 

11168 

11165 

11178 

I,X 

RETU� 

INVALID FILE NUMBER 
AETU� 

I NVALI 0 CCH1ANO 

AETU� 

INVALID FILE SPECS 
RETU� 

INVALID FILE VERSION 
Rnu� 

INVALID RECORD SIZE 
RETU� 

RECORD SIZE TO LARGE 
RETU� 

INVALID FILE SIZE 
RETU� 

FILE SIZE TO LARGE 
RETURN 

ACTUAL FILE SIZE > MAX 
RETURN 

MAX SECTORS EXCEEDED 
RETURN 

CORRUPT FILE 
Anu� 

FILE NOT OPEN 
RETU� 

FILE IS OPEN 
RETURN 

START OF FILE 
RETU� 

END OF FILE 
RETURN 

CANT ADO NULL RECORD 
RETU� 

FILE FULL 
RETU� 

CLEAR A REGISTER 
GET FCB STATUS BYTE 
RETU� 

•••••••••••••••••••••••••••••••••••••••••••••••••••• 
• • 
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'2:' Telex 51 06006630 (615)842-4600 ~ 
* K -BBSIC apdates 11'11 DIIID anil••••· If gaa 

pan:laased K -BBSIC prior to .Julg I. I 985 
ud wish to ha•e gaur K-BBSIC updated. 
plea•• 1ad $35 aclo1ed with gaur ma1t11r 
di1t to Soutbea1t media. 

•••• Ill 

._ -···· 
5900 Cassandra Smith Rd. 

Hixson, TN 37343 
for Information 

call (8 15) 8<42-480 1 

K-BRSIC under DS-9 and FLEI will now compile 

TSC BASIC. IBRSIC. and IPC Source Code Files 

CoCo OS·9'• Fux•• 

IGFTWaRI 
K- BRSJC now melees the multitude of TSC •aiiSIC Software 

0 
auallable for use under •s-9. Transfer your fauorlte ••sac �--
Pr••r••• to es-9, compile them, Assemble them, and 

IDOI:ImCD -- usable, multi-precision, familiar Software Is 

running under your fauorlte Operating System! 

((- BRSIC (8S-9 or flE•). lad••••• the •••••�ler 

Ill Spacial Ill )l:!la;al( S 99.19 

SRVE 
$100.00 

-aa:::aaaax====�=========c::azza::c::::a:=============== 

*L SCULPTOR 111Ne.,.Pr� 
,,, 

Microproc•••or Deftlop-•t• Ltd ••• eo-rclel Appllcettoa C.aeretor Prograa provides 3 PAST •• 
Coaae rc 1111 App lie at ton Devl!lop.ent tool unavailable to thr OS-9 and Unl fLF.X Uae r before. Oevelnp ""Y 

Co aaercl11l Application In 20% of the noraal required tl-; gain eaay updating or custo.tzlng. PLUS, 
the Application can alao be run on HS-OOS and Unix aachtne1l Scalptor handles input validation, 
coaplcx calculatlona, and exception conditione ae well •• the noraal collecting, displaying, �eporttng, 
and updating lnforaetton In an orderly fashion. Key Heidi to 160 bytes; unlt.tted record atze: Hte 
size ehould be held to 17 •tllton recorda. Uttltzee lSM Ftle Structure 1nd 8-tree Key files for rapid 
access. Input 11nd Output co.,.uralcatlon vlth other programs and flies plus 11 tlbrary of ISAH rout In!!& 
for use with C Prograas. Run-tt"'e Included w/ the OevelopiiCnt package; a coapUed Application only 
needs a Run-time Llcenae. Additional charge for Networked Units. PriC'eH for O.Wlo..-at Pacq,e/lua
t1•. otscounts available for purchases of 5 or -r• Run-lll'le Packnge>�. 

OS-9 I UntfLEX 
lBH PC Zenh 
HS DOS Network 

.,5.00/$175.00 
• ** 

68000 Un I fLEX 
Altoe Zenh 
UNIX 

fl5t5.01/f265.01 
• •• 

HS DOS 

PC DOS 
Ut5.00/tll5.00 

* •• 

• Pull Oevelope .. nt PackAge •• Run Tlae Package Only Pull O&H aad Dealer Dtacounte Available! 

TSC Flu Utllltlu 
TSC laolc 
TSC Eltteoded l'ucoepl ler 
TSC T .. t Procueor 
TSC r1 .. P'recoepl ler 
TSC Flu lulc 
TSC Flu Dlaanoot lc 
TSC T .. t P'rocuoor 
TSC Aueebler 
TSC Dobu3 
TSC Pucoepller 
TSC !dltor 
TSC Sort /Mer&• 
TSC Ut Ill t lu 

TSC Eltttnded Pracoeplltr 
TSC lute rtu 
TSC Dhanoot I co 
TSC Utllltlu 

'68' Micro Journal 

-- - - - - - - - - -- - - - - - - - - - - - - - -- -
SPECIAL - Limited Quantity Il l Special Buy Out Ill 

.... $7).00 
vao $7S.OO 
.... sso.oo 
vao $7S.OO 
.... sso.oo 
vu $7S.OO 
wu $7S.OO 
vu S7S.OO 
.... sso.oo 
vu $7S.OO 
.... sso.oo 
.... $)0.00 
vee $7S.OO 
vu $7S.OO 

DISKS ONLY 

.. only Ut.OO 
.. only US.OO 
.. oftly us.oo 
.. only ue.oo 
.. only US.OO 
.. only $541.01 
.. only ue.oo 
.. only $51.00 
.. only US.OO 
.. only $SO.ot 
.. only US.OO 
.. only us.oe 
.. only $541.00 
.. only $51.00 

vee SSO.OO .. only US.OO 
wu S7S.OO .. only UO.OO 
"** $7).00 .. only $SO.OO 
.... S7S.OO .. only $SO.OO 

TSC lulc Procoepllu 
TSC T .. t Editor 
TSC Dobu11 
TSC Nnoeonlc Aooe•bler 

MANUALS OSLY 
.... $2).00 
.... $25.00 
.... $25.1)() 
.... $25.00 

.. only $10.00 
.. only $10.00 
.. only $10.00 
.. on!)' $10.00 

COIIPLUE 6800 SOI'T\IAU 
TSC Teat Procuoor 
TSC P'recoepl It r 
TSC Dta1noot leo 

TSC !dltor 
TSC Utili t tu 

T SC Dtocnoo t Ice 
TSC Dobu1 
TSC Teat Proceoeor 

.... sso.oo 
.... sso.oo 
.... $75.00 

DISU DilLY - 6800 Softvore 

.. only US.OO 
.. only $)).00 
.. oolr $SO.ot 

vaa $S0,00 .. Oftly $35.00 
vae $100.00 .. onl)t $70.00 
vao $�0.00 ... only flS.OO 

lt.UIUALS ONLY - 6800 Sot tv are 
vu $2).00 .. only $10.00 
vao SU.OO .. onl� f10.00 
.... su.oo .. only uo.ot 

Ill Pt .... S,.Cif, Yow �etl"' SfS� & Diu Sl• Ill 
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'3:' Telex 5106006630 

(615)842-4600 

I 
•••• -··· ._ -···· 5900 Cassandra Smith Rd. 

Hixson, TN 37343 
tor Information 

call <e 15) 842-4801 

CoCo 05·9'• FL•x•• 

SAFTWIRI 

�RSSEIDBLERSIII 

ASTIUlOt fro• Sowtlteut lledlt -- A "Structured AssNI>ler for tM 
6809" which requires tM nc: lllcro As_.lor. F, CCF - stt. tS 

Nitro As..-lor for nc: -- T M  FLU STAIIOAIO AsseonC�ler. 
Spocltl -- CCF US. 00; F SSO.OO 

0$11 Extended 6809 Nl"o Auetlbler fro. Llt!JIIIII 1/0. -- Provides local 
labels, "otorola $-records, and Intel "-• records; XR£F. Gene
rate OS-9 "-110ry 110dulu under FLEX. FLU, CCF, OS-9 stt.oo 

telocatl"f As..,.ler w/llllklllf lotdor fr001 TSC. - Use orith .,.ny of 
tM C and Pascal Cooapllers. F ,CCF S150. 00 

IU.CII, by Craho• Trott fro• Vi,..r•• lllero lpn- -- Co·ltealdent 
ed itor and A••e•bler; f••t lnteracrtve A. L. Progra..!.nJ for •uU 
to •dlu ... o l&ed Prosrou. P',CCF - S7S.OO 

IliACI - IIACB vf Crooo Auo•bler for 6800/1/2/l/8 Y,CCF - $tO.OO 

UUE ClOSS A SSEIIILUS f ro• C..,wtor SJito•s Co• .. lt .. ts - 
Su pports 1802/S, Z-80, 6800/1/2/3/8/11/HCH, 6804, 6805/HC05/ 
146805, 6809/00/01, 6502 fl•fly, 8080/5, 8020/1/2/35/C JS/39/ 
40/48/C48/49/C49/50/8748/49, 8031151/8751, and 68000 S,.ste•s. 
As stll bl tr a nd Listing ror•at s saM u t.arget CPU 's ror•at. 
Pr oduces M thlne Independent Motorola S-Text. 

FLEX. CCI', 05-9, UniFLEX each - SSO.OO 
a ey 3 - SlOO.OO 

tM tQIIPiete set w/ C Sollru (ucept the 68000 Source) - szoo.oo 

IASII Cross Assellblers for flU from Coii!HIM•M ltd. -- This set of 
6800/1/2/J/5/8, 6301, 6502, 8080/5, and 280 Cross Assellblers 
usH the familiar TSC llacr·o As..elor C0011and Line and Soruce 
Code foraat, �sseabler options, etc., In providing cOde for tM 
hr9et CPU's. COOIPleu set, FLEX only - SlSO.OO 

CUSIII froa L10Jd 1/0 -- 8-81 t "uro Cross AsseaDler orlth sa• 
fu tur•s as OS"; cross-asseMble to 6800/1/2/3/4/5/8/9/11, 6502, 
1802, 8048 Sers, 80/85, Z-8, Z-80, �S-7000 sers. SUpports the 
target chip's stendard lllltiiOnlcs and addressing toodts. 

FLEX, CCF, OS-9 Full pactlge -- Sltt.OO 

ClAW l6.ll fr011 llt!JIIIII 1/0 -- Cross �sullbler for the AOOO. 
HEX, CCF, OS-9 S24t.OO 

/'" .. ....,. ... .. 
A4. 1 2 U.S.A. 

lllnisasst:mBLERS 111 
SU,El SLEU TM froa c..,ator SJsto•s Coualt .. ts -- lnterac tlv•: 

Ofsasse•bler; extreaely POIIERFULI Dist File 81nary/ASCI! 
Exaoolne/Cnange, ADsoluu or FUll �sassNbly. XREF Generotor, 
libel "Neae Changer", and Files or "Standard Label Names• for 
different Operating Sysuas 

Color eo.pwter 
ceo I32K Req'd) ObJ. Only s4t.oo 

ccF, ObJ. Only sso.oo 
CCF, w/Source Stt.OO 
ceo. ObJ. Only sso.oo. 

ss-so ... (all w/ A.l.  
r .  stt.oo 
U. SlOO.OO 
0, SlOl.OO 

DUAIUT£ • f roa C011pwtor S)'stoas Ct11tor -- Eatellent standard 
"Batch Mo d e" Dlsesse•bler. Includes XREF Generator and 

"Standard label" Files. Special OS-9 options w/ OS-g Version. 
CCF, ObJ. Only noo.oo ceo, ObJ. Only s st.ts 

F, • • SIOO.OO 0, " " SISO.OO 
U, " SlOO.OO 

IIIPROGRRIDIDIDG ILRDGURGESI]) 
Pl./t fro. vtM .... IIo lllero .,.te• - lly Craha• Trott. A co•blnatlon 

l!dltor/Co•pller/Debuaser. Direct oource-to-objeet coapllotton 
deltverlna teet, coapeet, re-entrant, ROtt-able, PIC. 8' 16-btt 
lnteaera ' 6-dtstt leal nuabero for ell retl·vorld probleaa. 
Direct control o.,.r AU Syst•• rt�ourceo, locludlna lntenupu. 
Coaprehenatve Ubrory aupport; otap1e Machine Code Interface; 
aup-by-atcp tracer for !natant debull'"l· ,... pep llanual 
vlth tutorial &�tide. P, CCP - $1tl.ll 

lfNIIISICAL fr0111 lllllatcal llewlo,..nts - Ho" supports ... , ._..rs. 
"Structured PrograMing• WITHOUT losing the Speed and Control of 
Asse11bly Languagel Single-pass Coonpller features unified, user
defined 1/0; produces IOIIIble Code; Procedures and Modules 
(Including pre-coaplled Modults); •any "Types• up to 32 bit 
Integers, 6-dltlt tetl lllllllors, unll•lted sized Arra ys (vectors 
only); Interrupt handling; long v a r i a b l e  No•es; Variable 
lnitl a11u tlon; Include directive; Conditional tOIIIPillng; direct 
Code Ins ertion; control of the Stack Pointer; etc. Run-Tlooe 
subroutines Inserted as ce11e4 during coapllatlon. NonMllJ 
produces lOS less code than Pl/9. F ond CCF - $195.00 

C c_,lltr fro. Vl114rws� lllcro �-- by Juoes HcCosn. Full C for 
FLEX except bit-fields, Including an Asstlllbler. R.equlres tM TSC 
R eloca tlng A sseable r H user desires to l•ple•ent his own 
libraries. f and CCF - S2tS.OO 

C c.,n., fro• lntrol -- Full C excep t  Ooubles and Bit Fields, 
strear111lned for the 6809. Reliable C0111pller; FAST, eff1c1ent 
Code. !lore UNIX C001patlble than MOSt. 

F, CCP, 0, and U- S57S.OO 

,ASCAl Coaptlor fro• lucldtta -- ISO Based P-Code Co•pller. 
Oeslgned especially for "ltrOCOOIPUter S:YSUIIS. Allows llntage to 
Assellbler Code for •nlau. nulbl11ty. 

f and CCF 5" - SltO.OO F r - $205.00 

PUCAL c..,u.r fro• O.a...,t (nov C.rU.f1•4 Wtw•r.> - For tbe 
PIOPIIIIOIAJ.; lSO h•ed, Native Code Co•pUer. Prt .. rUy for 
Rul-Tt•• ond Procuo Control eppUcatlono. Powerful; Flexible. 
hquirll • "'lotorola Co•patlble" Relo. Ao•b· and Unotns L.ooder. 

P and CC1 - $41).01 One Year llaJnt. - $100.00 

I•IASIC fro• llOYO 1/0 -- A "Native Code" IASIC C.,tler >IIIIth Is 
now l'allJ TSC UASIC coapatlble. The co•pller coaplles to 
Assellbly Language Source COde. A NEll, st:rNaltiiN, Assellbler Is 
now Included allowing the asseablJ of LARGE Co•plled K-BASIC 
Progra•s. Conditional assellbly reduces ltun-tl��t package. 

FLEX, CCF, OS·9 COIIPIItr wltlt Assfllbler - Utt.OO 

CtUIICII COIIOl fr011 c.,.-.. ltd. -- Supports large suDset of ANSII 
l evel 1 C080L with 11any of the useful Ltvel 2 features. Full 
HEX F tle Structures, Including Rand001 Files and the ablllt;y 1o 
p r o c e s s  Keyed Files. Seg���tn t  and lint large p rograou a t  
r u n tl•e , o r  lap le •e nted u a set o f  overlays. The Sy stu 
requires 56K tnd CAN be run orlt,h a single Disk Systett. 

FLEX, CCF; No...,.lly $199.00 
S,OCitl llltroMctor)' rrfc. (while In effect) -- Stt.ts 

FOITM rro• .Sttlru Electr .. tcs -- A coco FOtTII Progru•lng 
languege. Ttf1ort4 to U. CoCol Supplied on Tape, transferable 
to dllt. Written In FAST ML. Many CoCo functions (Graphics, 
Sound, etc.). Includes an Editor, Trace, etc. Provides CPU 
Carry Flag accesslblllt;y, Fast Tast Multlplulng, Clean Interrupt 
Hand11ng, ttt. for tM "Pro". Excellent "Learn ing• tooll 

Color COIIIf)uter oa Y - SSO.ts 

I 
<•••· U.)O) 

A44 )% Suhu Ponlao 
101 Air rontp 

�· , .. , -···· •• 0 cuundra Smith Rd. CoCo 01 • 9" , .... 

IMUaobWty � -
P • FU:X, CCP • Cnl"r C""''"oter F'U:X 
0 • 05-9, cro • CoiM Coroputer 05-9 

U • l)I(FL£X 

�nex os a 11-..atto o1 Technoc:al Systems Consultants 
�os9os a tr-..ark ol Mtc:roware 

• "�0 Hluon. TN 37343 C!ftFTtnaal' 
onto <a1s1 o42·4oo1 lUI WOOII CX:O • Color COOiputl'r Disk 

a::T • Color COOiflUter T•pe 

32 

Ill Plene S,.Cify Yo.- �etiRg S,U.. & Dlslt Size Ill 
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~ 
�jSOFTW ORE IDEVELOPffiED T�) 
lulcOt lief fro• SowtNnt lttdll ·- Thfs .. slcot Cross .. ,.retoe.e 

Utility Is • 8aslcog Progr•• which will produce a "pretty 
printed" listing with etch line nllr.lbered, followed by a coeplete 
cross referenced listing of all varl•bles, ex�rnal procedures, 
•nd line nu•bers called. Also Includes a Profru list Utflf'F 
which outputs a fast "prel!,y prln�d· listing with line nuabers. 
Aequt res Bas lc09 or Run&. 

0 & CCO obj. only •• Slt.ts; w/ Source • S7t. 95 

t.ooc:t.J.ta P.UC.U. IITlUTiliS ( .. 'fod.rea LDC'IDA'I'A P .. ul ... l) 
IUr -- produce " Crot• Reference U•ttns of any text; ortented to 

P .. col Source. 
IICLUDI •• Inc lu de other PUu tn • Source Text, lneludina 8tnory; 

unUodted nearing capabiUtleo. 
PIOPU .. JI -·- provldea an Indented, Nu•bered, •struetograe .. or a 

P • • cal Source Text ftle: vtew tht. overaU •tructure of large 
progr•••· proar•• tntefCrlty, etc. Supplled ln Pa1cal Sourc:• 
Co de; require• co•pll«tton. 

f, CCf - 1W:1 OUl.lty 5" - $AO.OO, 8" - $j().OO 

OUI from s .. tNut lledll -· A U•IFlU "basic" De-Coepller. Re
Create a Source Listing from UniFlEX C.,fle4 Ntlc Progra•s. 
Worts"' ALl Versions of 680g UntFlEX bulc. U • S219.95 

FUll SCI£(1 F.,_.S OIWlAT from C.OO'-r Slrstas C.SIIltl•ts •• TSC 
Ea tt•4d BASIC progra• supports a�y Serial Te,..lnal vllh Cursor 
Control or llelftory-Mapped VIdeo Displays; substlntlally u�nds 
the upabOitles of the Progra• Designer by providing 1 table
driven nethod of describing and using Full Screen Displays. 

P ond CCP, U - $25.00, v/ Source - $j(), 00 

��DISK}UTILITIES Ill 

os-t YDht fro11 SntiMut lledl• -- For leftl I only. use the 
Eatl•dd ..... ,., capablll ty or your SWTPC or Glalx CPU card (or 
slallar forett DATI for FAST Progra11 Coaplles, 010 e.ecutfon, 
high speed Inter-p rocess ca-.�nlcatlons (without pipe buffers), 
etc. • SAY( that Sys�• Heaoory. VIrtual Disk she Is varl1ble In 
4K lncretoents up to 96DK. Soee Asseably Aequlred. 
-- !AWl I OIU •• os-g Ol>j. only • S7t.95; w/ Source • Sl4t.ts 

O·F froa SeutMut llellla -- Written In IASICot (wftll Source), 
Inc lud es : lEFOIJIAT, a 8 AS JC09 Progrt• that refo,...ts a chosen 0 amount of an OS-9 disk to FLU foraat so It can be used norully 
by FlU; and FlU, a 8ASIC09 Progra11 that does the actual ru4 
or wr1w function to the special o-f Trusfer otat; user-friendly 
•enu driven. Read the FlEX Directory, Dele� FlEX flies, Copy 
both directions, etc. rtEX users use the special disk Just like 
aey other flEX disk. IP&CUL 60 DAY orna O-S39.9S 

COPTIIULT fro11 s .. tlleast IM411 -- Copy lAIC[ Dfsts to several 
... 11er dfsks. FlEX utilities allow the blctup of An sin dfat 
to any SMAllER she dlstet�s (Hard Ofst to nopples, 8" to S", 
etc.) by sl•ply Inserting diskettes u req��es�d by COPTIIII..T. 
No fooling with directory deletions, etc, COPTNUlT.CNO 
understands nor•al "copy• syntu and keeps up with files copied 
by ll&lntalnlng directories for both host and recehlng disk 
syste•. Also tncludu IAIXUP.OII to downlotd aey size "randoa" 
type file; lESTOIE,CNI to restructure copied "rtnd011" f11u for 
copying, or recopying bact to the host systea; and FH:nO..OII 
as 1 "bonus• utility that •rellnts• the free chain of noppy or 
hard disk, ell•lnatlng fragaenta tlon. 

C.,'le'-11 --•'-d As .... 1y �.a., .. ,. s-a n1es t��el�MN. 
All 1 Progra•s (FlEX, a• or S") Stt.SO 

COPYCAT fro• l•cl4atl -- Pascal lOT required. Allows reading TSC 
Mlni·FlEX, SS8 DOS68, and Olgltal Research CP/H Disks whfle 
operating under HEX 1.0, FlU 2.0, or FlEX g.o with 6800 or 
6809 Systeas. COPYCAT will not perfora •fracles, but, between 
t h e  progra• a n d  the 11anual, you stand a good chance o f  
Hco•pllshlng a transfer, Also Includes s oeoe  Utilities to help 
out. Progra11s supplied tn lle4•1.r Se•rce CO<IIe (Asse•bly 
language) to help solve unusual pl'oble•s. 

F and CCF S" • SSO.OO F 8" • S65.00 

•• .. lPP'DIC .. 
A4d IZ U.5.A. 

W Telex 5106008630 
(615)842-4600 I 

•• , •. _ •• , ._ -···· 
5900 Cassandra Smith Rd. 

Hixson, TN 37343 
for Information 

call (815) 8A2-A801 

CoCo 05·9'• FL•x•• 

IAFTWaRI 
fl.lll DIU OTlLITI.II fro• �er .,.,_ c...lt.•te -- IIIah< (8) 

different Aue•bly wnauolf& (v/ Source Code) FU:X UtWtlu for 
evory FLEX Uoera Toolbox: eo, a File with CIC !kHn; 'lltet Diok 

for orrora ; Ce-n two lll.eb; • faJOt IIUIL lack., Prosro•; IWlt 
Dlak leetera; Llaeartae rree-cuia on the Dte'k; print Dt1k 
14e•Uitc:aUe•: and lert ond .. , •• ,.. t h e  Ollk Directory (In 
ao rted order). PLUI •• Ten XIASlC Proaraaa ln<ludina: A 
IAIIC .. __ r with !XTAAa owr "llEN\M" Ul<e chock for atootns 
label deflntttone, pro c• • • •• Dtak to Ollk t.netead of ln He.ory, 
e t c .  Other proaraaa c • ., ... , .... rae, or C.urate lp4atea 
between two BASIC Proarou, cheek BASIC .. � ... c:e h•Mn, 

co•pare twe __ ......,. fUu, ond 5 Proaro•• for utabUohtna a 
Maat.er Dtreetery of ••veral Dtake, an.d eortlng. eetecttns, 
updattos, ond prlntlna paalna tod llotln11 of thou fUu. A 
IASlC C:r,eaa-a.fereace Proaraa, vrttten ln A•••ably t..anau..J•, 
w hi ch prnidu an X-Ref Uo ttns of the Variable& a."d Reta""'"d 
\lord• lo TIC &1.111;, DAIJC, aod ......U.U llASIC Proarau, 

ALL UtWtieo tac:l ... a.-a (either IASIC or A. L. Source Coda). 
r ond ccr - $51.01 

IAIIC IIUlll:taa!!!,! for�- $JI,OO 

�jcomm UDICR TIDDS Ill 

CIIOOEII Tehco-ulutfou Protr•• froa Co•ll•�r Sys�•• 
Cou•lta•ts, l•c. •• Menu-Driven; supports Duab·Tenolnal Mode, 
Upload and Download In non-protocol aode, tnd the CP/H "Moclea7" 
Christensen protocol aode to enable coe.unlcatlon capabilities 
for al110st any requlree�ent. Wr1t�n In •c•. 

FlEX, CCF, OS-g, Un1Fl£X; w1 th cOOIPlt� Source • $100.00 
wl thout Source • $50.00 

IOATA fro11 s .. tlleast lle4h ·- A COIIIIUIICATIOI Package for the 
U•1FlEI Operating Systee. Use with CP/M, �In FrtiMS, other 
UniHEX Systeu, etc. Verifies Trtns.alulon using checksUII or 
CRC; Re-TrtnSIIIU bad blocks, etc. U • Sztt.tt 

IAPIEI • 68Dg Clless Pl'ogru fro• SMtiiMit 11Mt1 -- Requfres FlEX 
and Displays on A117 Type Ter•lnal. Features: Four levels of 
play. Swap side, Point scoring sysw•. Two dfspla.y boards. 
Chtnge skill level. Solve Chockaa� prot>le•s In 1·2·3-4 -s. 
Mate 110ve and swap sides. Play whl� or black. This fs one of 
the str .. test CHESS prograas running on any alcrocoaputer, 
e stlaatetl USCF Ra tlng 1600+ (bet�r than aost 'club' pla.yers at 
higher levels). F and CCF - S7t.t5 

I I , .... $1.)0) 
- == .,. )% S.rhco ronla• IG .. -� . 10% ... , •••• ,. 

,. , .. , -···· •• oO Canondre Smllh Rd. CoCo 01·9'" ••oo•• 

,_u..bWty�-
F • FU:X, CCP • Cnl'>r Coo•e>�tter FLEX 
0 • OS-9, CXO • Colnr Coonputer a>-9 
U • U'>IFU:X 

�FlEX os a 1rade<nan.. of Tecnnoc:al Syslems Consu1tan1s 
�OS9 •s a 1raoemar� of Mocrowa�e 

�9 Houon, TN 373•3 C!ftfT'"8ftf onto ce1sJ e•2·•so1 liM WH It OCD • Color C0111puter Disk 
err • Color COI!\puter Tape 
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SO Telex 5106006630 
(615)842-4600 

•• , .  Ill 

� -···· 
5900 Cassandra Smith Rd. 

Hixson, TN 37343 
for Information 

call (8 1 5) 842-4801 

CoCo 05·9'• FL•x•• 

IGFTWaRB 
ezs.r� 

�WORD jPBOCESSIDG Ill 
SClEDITOR Ill fro• llt••rn� IIII er• S11t.ea1 -- Powerful Screen

Oriented Editor/Word Processor. Al1110st SO different cOIIIHnds : 
over 300 pag es of Docu..enta tlon with Tutorial . Feltures llul tf
Column display and editing, "dechMl align• colu""s (AND add the. 
up auto11Hically) , •ultlple keystroke Ncros, even/odd page 
headers and footers, Imbedded printer control codes, all 
ju stlflcHions, "help" suppo rt , store coonnoon co"""'nd series on 
d1sk, etc. Use supplied "set-ups•, or re,..p the keyboard to 
your needs. Except for proportional printing, this p•cklge will 
00 IT AlLI 

6800 or 6809 FLEX or SSB OOS, OS-9 - S17S.DD 

ITTLO-�Il�Pil f r o a  Craat Pl.taa eaa,.rar ea. -- A full-o c roen 
orteoted WORD PROCESSOR - (ueee the 51 x 24 Dlaploy Screen• on 
CoCo PLU/STAit-DOS, o r  P&J Wordpek), Fu.U oc:reen dtaploy and 
edttln

a
: oupporu the Dltoy Wheel pro port lonel prlntera. 

- PU£:11 -> CCI' ond ceo - $".95· 'or o - Sl7f.fS, u - � 

ITTLO•IPILL fro• Craat Plat111 eaa,atar ea. --'fait Co•puter 
Dlctl.onory. Co•pleMnU Stylosrapll. 

- PU£:11 -> CCP end ceo - $6t.fS, F or o - !"·ts, u - � 

I� fro• �nat PlA1u C..,.tar Ca. - Kerge Kalltns Uot to 
"rora11 lAtter•, PTint eult lple FSlea, etc., throuah Stylo . 

- PU£:11 -> CCI' ond ceo- $S9.fS, F or 0 - $19.95, U - $1H.fS 

*-.oar fro• Soutlleut "•d1o -- Teot Foraatter developed by Ron 
Ande reon; for Dot Ha trh: Prlntere, provide• aany unlque feature•. 
Output "Foraatte•l" T•al l•r Lhe Dlaplay. Uoo tho PPUIIT.CKD 
oup plled lor produclnR .,,lllple copleo of Lhe "Yoraatte d" Tnt on 
the Printer IMCLUDIIIC IIIJI&DD&D Plli.JITII OOieiAIIDI (very uuful at 
o th er tl.eo abo, and <�orLh the price uf the progra• b1 luelC). 
"Uaer Coaflaur able" for adapt tns to nther Prtntere (eo.es aet up 
for !poon HX-81) with t:raltru) ; up to t en (10) l11beddrd "Printer 
Control Coaundo". Coepenoateo for a "Double Width" prlnted Urte. 
inc l u de• the norul Une vt.dth, urgln. tndant, p-aragraph, ep•c.e. 
vertical olt1p Unu, pogo length, page nuaberlng, centerln&. CUI, 
juatUlcatlon, etc. Uoe with P.U or any other ecUtor. 

• Now ouppUed •• a two dlak aet: 
Dllk 11: JUST2.CIID object fUe, JUST2.TXT PL9 aource: rLI.l - CC 
Dllk 12: JUSTSC o bject •nd oource In C: rLI.l - 059 - CC 

The JTSC and rugul3 r JUST C oource Are two .. parue 
p r osraao. JTSC c oaplleo to a veralon Lhat expect a TSC Word 
Proceuo r type coaunda, (. pp .ap .ce etc.) Crul for your older 
teat ru ••. 

... ,..,-sw: .. 
Attd 11 u.s.•. 

The C aourc� coaplltA lo tt etandttrd Nyntax. JUST.OCD 
obje ct fUe. Ualna JUST ayntAx (,p ,u ,y ete . ) Wllh oU JUST 
Cunctlona plua uveral additional printer Cor .. ttln& Cunctlorut. 
Reference the JOSTSC C oourc.,. For thooc wantin& an excellent 
IUDCIT PIJCI!D wnr d pr"c.,.•or, with featureo none of the other• 
hllft. Tills Is Ill 

Ololt (I) - PL9 YL!ll Yeraton only - F 6 ccr - S4t.9S 
Dllk Set (2) - F & CCt' 6 059 (C verelon) - S6t.9S 

SPELLI "Co11puter Dictionary" fr011 SMtllust IIHia -- OYU l20,0DD 
-.Ill Loot up a .. rd fr0411 w1 thin your Editor or Word Processor 
(with the SPH.CifD Utility which operates In the FLEX UCS). Or 
chect and update t h e  Tut after entry; ADO WORDS to the 
Olcllonary, "Flag• questionable words In the Text, "VIew a word 
I n  conteat• before changing or Ignoring, nc. SPElLI first 
checks a •co.,•on Word Ole llonary", then the noi'IUl Dictionary, 
then a "Personal Word Ust". and finally, aruo ·s�clal word List• 
you NY have specified. SP£LLI also allows the use of S.ll Dtst 
Storage syste11s. 

F and CCF - $129.95 

�� n 8 T 8} B 8 s E �8 c counT 1 n GIll 
IDIIJS from llutcltuter A.,Hed lnl11111 �t.u -- Po�rful OII"S: 

H.L. progrUt w111 wor� on a st.,le Sfded S" dht, yet Is F-A-S-T. 
Suppo rts Relational, Sequential, Hierarchical, and Rand011 A ccess 
File Stru ctures ; has VIrtual ""110ry capabilities for � .. t Dlta 
Bases. XDIIS L-1 I pr<Mdes an •entry level" Syste11 for defining 
a Data Bast, entering and changing the Data, a nd producing 
Reports. XDIIJS l-1 II adds the POWERFUL "5€.:1tATE" facllley 
wl tit an English Language e-nd Structure for Mnlpulatlng the 
OaU to crute new File Structures, Sort, Select, Calculate, 
etc. XDIIS L-1 Ill adds special "Utilities" which pro vide 
additional use In setting up a Dote Bast, such as copying old 
data Into new Data Structu,.es, changing Syste• Para��eters, etc. 

lOllS Systea 111•1111 - Sl4.95 XIIII$ LY1 I - F & CCF - $lH.tS 
XDIIS L•l 11 - F a ccF - sm.ts 

IDIIS bl Ill - F & CCF - SMt.t5 

ACCOUmiiiO PACIA5€S -- 5reat Plaftll c..-ter Co. and llltfwrsal O.ta 
b-rd, lac. both have Dote Base and Business Putages written 
In TSC X8ASIC for F\.£1, CoCa F\.EI, and UtoiF\.£1. 

mmiSCELL8DEOUS j]] 
TABULA USA SJREADSHEET frotn COIIjl�t.er Syst.eas Couultuts -

TABULA RASA Is slallar to DESKTOP/PLAN; prgyldes use of tabular 
co•puta tfon sche11es used for analysis Of business, sales, and 
econo111c conditions. Menu-driven: extensi ve �eport-generatlon 
capabilities. Requires TSC's £ate11ded IASIC. 

r ond CCF, u - $SO.DD, v/ Sour<e - $100.01 

DUACAlC Croll Coeop�t.er Syst.u Cuter - Electronic Spread Sneet 
for the 6809. 

F a nd SPtClAI. CCF - $200. DD. U - UtS. DD 

FULl SCREU IIYEnOIIY/IIItP fr011 C:O.,•ter �t.u C.sultaat.s -- Use 
the Full Screen Inventory Systea/lleterfals Requlre��ent Plunlng 
f o r  m a i n t a i n i n g  lnventorhs. �eeps lte• field file In 
alphabetical order for eul er Inquiry. Locate and/or print 
rHords matching partial or COOt,plete lte01, description, vendor, 
or a ttrlbutes; find bactorder or below stock levels, Prfnt-outs 
I n  ftt• or vendor order. "RP capablll� for t.he Nlntenance and 
analysis of Hierarchical asse•blles of lte11s In the Inventory 
file. llequfres TSC'I Eatellded IASIC. 

F ond CCP, U - SSQ.OO, w/ Source - SIDD.DD 

FULL SCIEU lllolliiC LIST fr011 C..,•ter �tal C.s•ltaats - The 
Full Screen "alllng Ust Syste11 provides a .eus of .. lntalnlng 
sl11ple tulllng lists. Locate all records Mtchlng on partial or 
co111plete name, city, state, zip, or attributes for Listings or 
l abels, etc. Requires TSC's Eatellded WIC. 

1 ond CCP, U - $SO.DD, w/ Source - $1DD.DD 

DIET-TUC foracuter fro• Snt�eut IIdia -- An XBASIC progra• 
that plans a diet In ter•s of eltller ca lories and percentage of 
c a rb o h y d r a t e s ,  proteins a n d  fats (C P CS) or gra11s of 
Carbohydrate. Protein and Fat food uc:llanges of each or the sb 
basic food groups ( veg e tab le, bread, ��eat, stl• 111lt, fruit and 
fat) for a specific Individual. Sea, Age, Height, Present Weight, 
Fraee Sfze, Activity Level and Banl ""tabollc Rate for norMl 
Individual are taken Into account. Ideal -eight and sustaining 
calories for any weight of the abow Individual are calculated. 
Provides nuotber of days and dally calendar after wight goal and 
ca torte plan Is de terlllned. 

F - Sst.tS, U - Set.tS 

,. , .. , -�oocouandro Smotn Rd t:rtrd= I 
,.t •. $1.)0) 

444 )l hrr.u roro Ia• 
lOX AIr ron Ia• -···· 

CoCo o, .• • n•• � 

IWI.LttbWty � -
P • f'L.£X, CCP • Color Computer PU:X 
0 • 05-9, OC'O • Co.lor Computer 05-9 
U • lkllf'L.£X 

�FLEX •s a trademark ol Tect1noc:at Sysf&ms Consultants 
''059 •s a 1raoemark ol Mte•ow••• 

4) HtJiSOn, lN 373 .. 3 
onlo ( 615) 8 • 2 -• eo t aOFTWBBI 0::0 • Color COIIlputer Disk 

OCT • Color Comput er T•J» 
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DATA STORAGE I 
)( . 
•••••••••••••••••••••••••••••••••••••••••••••••••••• 

IFVER FCC ISAM8U I' ISAM FILE VERSION 

······················�····························· 
• • 
I INSTALL PARAMETERS I 
l • 
•••••••••••••••••••••••••••••••••••••••••••••••••••• 

INPARI 

INPAR2 

INPAR3 

RMB 

RMB 

RMB 

2 

2 

2 

MAX NUMBER OF FILES 

MAJ< RECORD SIZE 

MAX FILE SIZE 

•••••••••••••••••••••••••••••••••••••••••••••••••••• 
• • 
l VARIABLE STORAGE I 
l • 
. ............. , .................................... . 

COLNT RMB 2 GENERAL PURPOSE COLNTER 

RECQ.IT RMB 2 REORG RECORD COUNTER 
CIFPNT RMB 2 CALLER ISAM FCB POINTER 
LLIHIT RMB 2 LOWER RECORD LIMIT 

ULIMIT RMB 2 UPPER RECORD LIMIT 
ACCUMI RMB 2 ACCUMULATOR NUMBER I 
ACCUM2 Rt18 2 MCCUMULATOR NUMBER 2 
ACCUM3 RHB 4 ACCUMULATOR NUMBER 3 
ACCUM4 RHB 4 ACCUMULATOR NUMBER 4 
BUFFER 

•••••••••••••••••••••••••••••••••••••••••••••••••••• 

END INSTAL 

Bit Bucket 

(J " A rs 
j,,,. •·I '-\""''I' nrrol ltJntrol 'vo;rrm<; 

Dear Don, 
!laving been involved vith al.cro'• atnce 7b, {ra an old 

tiaer l aueaa), l have wanted to have a good rea1on to 
tall you hov aucb your ugadne hal aeant to ae and how 
1t baa helped M get where 1 aa today, but that'• a long 
1tory. lnltead r1l jult ••Y thank you very auch, keep up 
the excellent work, 

Encloeed are tvo upgradea that 1 aade to the FUNCTION 
prograa1 that David Coadby •ent to you a• shown on page 
46 of the FEB ia1ue of 68 HlCRO. 1 have up-dated the tvo 
progr••• to ••ke the FUNCTION program relocatable. lt 
flret relocate• iteelf under M!M!ND, then -ves MMnd to 
protect it1alf aod then link into the input routine• ae 
the original prograa did. The FUNl.OAD program f1nda the 
function key tabla and loade a nev table into it fro• a 
teat flle. 

These are oothin& draaatic but there are a couple of 
tbinga worth ootinJ: first, the function keya v1ll return 
whatever they contain, to the c&lllng prograa. ln case 
people miaaed it, tbia Mana that a date can be put into 
a function a n d  return•d to a Ba1ic or any o t h e r  
appl1catlon• proaraa. Th.ia il i n  additl.on t o  returning a 
coa•and to rLEX/STAR.-DOS ae the writer originally 
intended, The ••cond thin& that la notable 18 that the 
prograa1 cao aav• loti of work if you are a profeuion&l 
p r o g r a a a e r  a• 1 a a ,  l au•t recoaaend •trongly to 
enryona that the hour or ao to enter and aaeeable the 
two prograaa 11 vall worth the while. 

lf you ea.aal.ne the FUNCTION prograa, you v1ll 1ee that 
the functlooa that 1 aad• raeident are for IDKS, which ta 
the greataat Databa•• Kanageaent •y•tea ever written. 1 
a• u1ing it in an eateollve coaaercial application and 
w o u l d  be & l a d  to w r i t e  • r e v i e w  of lt lf y o u  a r e  
intereated. Abo included t a  a •aaple fuoct1on tet file 
called PUNSETI. TXT. I nt tbia Yerdon up eo that 1 have 
all the toola availabl.a for aueably languaae progr�ng. 

1 dld not take the tU.. to optoaiza the above prograa. 
v1th the x·a and U rect•ten, but it i1 an ealy eaercbe 
for tho•• lotereeted and vould •horten thea a great 
deal, 

But reaard11ll 

Jia Cervit& 
•7907 E Wood Dr 
Sc:ot t1dale A1. 85260 
602-948-9304 
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PtiOOIItAM t ,- \.leT 1 ON 

• f(l 1M� .... ICIIO PO ... 
• OUI�t OOVID GOAD-IV 
• •viKO IVt JIM UUIWtfl 

. ............................................... . 

• ti!Pl.CIJ: IC (CIUIUL8 

.y ........ .... 

I. IOU. lOU ... -··-�,., . ... . � .... 
, •• eGa cou •• TA8 OtAN' 

c o lOU ..,., .,_OCT 
Ll cou - L.ltC: r££D 
- cou .. ....,.,Oft .) 

• ••• LOICAliOfrd WI f .. IH FLEa . ... 

IN>CM cou oa:oo b.e"--Pec'e �·"'· 
- cou OCDOl ........ ,.,._, --· 
ru.,, �ou ..,., IIC:M v.etcw 
I'IHPl' £0U ocooc: IJC:kZ ......r-ter 
OUtPt IOU OCOOf' ClUtCH V.C\o." 
OUtP<I IOU .a.•• ClUJ (:H.! v-.ct 04'" 
CO\.F lOU oz• f='L[.JI PCM...f: 
"·""" cou • t:Ua ..,......,. 

p..-.oe.-•• to '"•loc•t• eo.,.., lfte DOoP"\ lon ••• 

OliO 100 F'Ltll: UfiLI1'W' AREA 

•uuuz IotA ..... br-•�" oi""'��i�Nt .... " 
••• "" "' .... ,."' ..0 

··- .... a 
Mill HIT .... � 

..... • •• FINPl•t . .. grtQ Ft..f:• tHOt oldd ..... 
... IN01FL.PCN eo1'¥e u 
LOX OUlPI•t ... Of'" I Cl OUJCH Y-.c\0.00 
... OUTFL.. PCM -...� or-10 �L.£1 OUfCH '-'tle'Oo"' 
LOX fL.f<" ••• .....o.-y ef'ld '"'O I( 
... I"IE"t(W).P(:a ... ..,. or•t �oo 

"""" ••• •tli::NO•I • •• ...,. or 1t41• •I 
LOX •S tAitr ... ...... , or H• 
••• 'fEMPP. PC II ••...-. •• ,.,., tor ,..., 
.... �uc .. ... top or _. .•• ,. --oroy 
LI.AI '·. •-r"" I fOt"" ...... -� ... , 

�LOC ..... o.-v ... ... byte 
SIA o.-• ..... ··- loc•t lOft 
c .... ·�.Pelt., •M or p .. , 
- IKI.OC - looo tor .._. t �·· 
... ... ,.1. POt ....... ,..._ ••• •'-" 

LUI• . .. ,.,.,_ \OO or .... .,--.roy 
... .......... ... .. & ....-ot.c:\ . .. 

• • • cooc ..-:LOCA n:o tCJW tCX»t 1 ...,g.. • • • 

Uh ..... t.t.CICII oet .,._ lfC>t 
.,.. ,.Jt.,l•* ...._.. tt .... 
Sit' f"IHP�•I ,__too 

• • • ..cxM• D(JH[ • COO€" �0 

, ... -

••• �IN Ptt00.,_ Hr.RC 

SIAIIIl - .. . ...... ,.., .. , ...... 
••• A.AG.cc .. a•·�••on .,,,, _, 
- ,, ,.., y-. 

&tAittt JIO ttHCHn...PCJII'l -· •r• nO ..... 
c- •IIUGGtl ··"'' hJ"""f:1.t..,. tt•y1 
MO ·-· ... 

OCTUON ... liiAVtil. PC,_ 
...... . .. .-.co••"" ,..,,., •r• 
... 

35 



... 

.. 
as 
.. 
1 7 
.. 
" 
!10 
.. 
-
.. 
,. 

" 
"' 
, 

,. 
" 

100 
101 
101 
I" 
104 
100 
106 
107 
101 
109 
110 
Ill 
... 

IIJ 
... 
liS 
. .. 
117 
... 
lit 
I tO 
It I 
Ita 
IU 
It • 
I ItS 
IK 
It> 
... 
IH 
uo 

Ul 
IU 
IJJ 
U• 
us 
I:M 
U7 
Ul 
ll9 

100 
1 • 1 
1 .. 
I•J 
I U 
... 

I•• 
1•7 
1•1 
. . , 
I � 

l SI 
1$1 
I» 
ISO 
IS, 
I S& 
IS> 
1 .. 
159 

160 
161 
1 .. 
IU 
1 ... 
16:1 

16> 
I &a 
169 
170 
Ill 
17t 
Ill 
I H 
.. . 
... 

I» 
. .. 
1>9 
160 
Il l 
IU 
IU 
II• 
160 
IM 
. .. 
IN 
119 
1!10 
191 
Itt 

lt · l 
... 
1'15 
I'M 
.,, 
IM 

I'" 
-
*01 
-

.ol 
-
to5 
-

36 

Cl60 
Cl6a 
cau oo 
c1a.. 
CUI& 
CIU 

Ct!IA AD 
Ct&O 17 
Cl10 II 
Cl7. 17 

ca·h 10 
C l'l' 10 
Cl71 U 
Cl71 AC 
CI7C A6 
CliO II 
CIM K 
Cl _. ar 
ca11 ao 
Cllt II 
Ct .. H 
CI.O V 
ctto ao 
CIW AD 
Cl9.$ J0 
ca97 ao 

Cl't"J AD 
Cttc ID 
CtK 10 
CtAO r.t 
CIAI PtF 

CI�M 
CIA7 qo 

CIAA A& 
CIAO QD 

CliO ... 
ClU AD 

Cll!t 'C 
CIM Q6 
c a• •• 

C.tiC ., 
CalC AD 
ClCI ao 
CICJ M 
CIO 10 

CIC7 M 
Cl� AD 
CICC AO 
CIC#' II 
C lOt z• 

C lDJ ... 
Ct0'5 AO 
Ctoe AE 
CIO. � 
CIOO AD 
CliO A7 
CtU It 
e tc• � ' 
Ct£6 � 
Cll7 K 
C I C � e6 
CIU A7 
C IU 10 

CIU A1 
CIJ!J II 
Cl'5 IJ 
Cl'? II 
CIFt aa 
CIP'I 4WJ 
CIFO lO 

aoa c& 
ao• » 
Ct04 JO 
ao6., 
caoA IC 
c.aoc J'9 
uoo lA 
c-., 
aao .l• 
Clll M 
caus AO 
Cl'lt J!t 
C211 39 

9C •• 

-
JO 
*" 
79 
•• 
IC Ill 

IC U 
•• 

00 

05 

OC DC 
DO 

sc 

05 
IC � 

• 
9C D� 
01 

co 

•• 
9C"' 
IC 105 

� .. 
�D 

9C u 
oc ... 

... 
OD 

JA 
9C9C 

9C, 

... 
•o 

�· 
9C !10 

IC 15 

21 
9C .. 

... 
00 

07 

.. 
00 
... 
.. 

eo"" 
JO 
16 
., 
I& 
�I 
ao oo•• 

01 

UIC � 44 40 :JJ 
ct*O 00 

c:.a•• 
ta•• •• 4$ •• "' 
Cl41 .C •5 10 X 
caoc oo 

ct6C 
cn.c: � )0 .. .. 
U70 S4 "' H 5C' 
ct" 00 

en• 
crJ.• 47 •:. � ., 
caM M 41 � •!J 
� aosc 
c,.. 00 

... , .. .......... "-... 

IMWt .... 
,_ -
..__ rce 
fiCJIITCI> .. 
100<1'\. -
OUtFL .... 

TiltiRPI Jilt 
..... 

DlfCM � 
KO 
... 
Ia 
CCoo 

fi!'JHPt L.OJ' 
LilA 
o.>A 
-

FUCIIl Q.lt 
-

CM<HIT � 
-
CI.O 
-

01�1 Jilt 
LUI 
-

COif Jilt 
.. . 
... . 
IC1I 
... 

• 
I 
0 
• 
• 
• 

rwf'C'tlOI"' loc•t•� .otnt•r 
..... ..... , .. f¥rCt l0" � ... 
dtver•t� flee 
Of"tlttWI fl,.A:X I"'II((CHH val¥e 
or-•t 'l.l:a lf1Ct4 call 
CMIO J'\..1:1 DUTO. VCCTOA 

(IPCHP'L,PCIItJ e•t ,..., ch•,..• 
ltJPACC ,.....,..,. • ' 
••o ••""' to HH1 
IIDIT oo ..cltt 
Y"'-ID ••' a.ctd"••• of •trtnv 
ITA. II 
,-L,AO,PC" .. , dtv•l"';••o.-. fiat 
canwte.PC• ••v• locatio... or ,..,, � .... 
0, • t•t ,...:\ C'f'lar• 
.c• •• u '"- •na' 
CMUHt ., �t. �,,.,.... 

n.AO,PC• cl••,. 4hv•r•t0or'lo ''•• 
......... 
•• \ l�l ,,... OCJI""A\Of" ......... '\ 

o....... � 

lf\..AO,PCII ••t t• �� 
ITAit11 ... � I"''MM\ 
(Q, Ilr-L . PC•) •eN Ch a ,. • to , • .._, ""I 
1,1 
..... 

IIHC..,._,PCitJ tet tv�,,� #10 

TMIP<W:I\ 
YAl.IO ••• t f 1-• & e•t e4d,.••• 
'"""' ' .... ,.. ... 
•SAYCI,PC• ••v• ent"Y vet�o�• 

• OIIPL.AV ,-UNCtION t<CV. 

OJP\.AY LOA 
Jto 
...... 
180 
...... 
JIO 
.. o. 

..._. .... 
� 

KO 
JIO 
... 

suwna L.OA 
.... 

• HOW CK 'Ott • 

EDfrCJl LOA 
JIO 
JIO 
DoPA 
-

.. .. 
JIO 
.. o r 
.... 

f1IUIOf> Jl• 
.... 
c:-<1 
11:0 
OO:CI 
-
...... 
ITA 

DOoC ... 

.. , 
IOUIIII"L.,PC-.J ••nd to '"""',...I 
,:.....,.,Pelt ••• hucttOO'\ --.�,

COUtn. C:C.J ••P'd to '•-

. . . 

tOUt"L., PC.IItJ ••nct to t.
•-....:a.PCa ooa""t to loc•taOft 
o, ,. • ... Cf\ .... . 
toe·• .. .. . .... C'f'l41f"41 '"' �-�· ... 

la..&t .............. ftfi...Ct tOft 
COUfl'\.,tJCIIIJ ,.. .. OW"•�• tt 
"'LOC. I ooo tor _,... 
tea t...-c. Cllt 
.... ._ 

•• • ..,. .... 0.0 

COUlfi'L,PCIU ••ncl to te,... 
CINC:t*'\.,S»CRJ ••• ootto" 
•• II ••"'• to ,...PI•e•" 
ITA."la � .. ••at 

a•• �P't 
tciUf"L,PC:fiJ 01'"1� U 

,.,_.... a,PCa " ' "' t o ..ne .... •• toe• 
.._,N(\. . ... . .... , ...... �-· 
riJ04i'L,PCifl t•t m•r• f.-a- ooe..-•t..,.. 
o. •• ··� •• '"' • •••• 
e(R -.. at • C.tlt., 
OCINOC y,.. 

........ � . ....... .... •o.M""• 
ID l..CXJP enct of fwi'Ct ,Of\., 
ec��t ·�c.-. 
o... .. ., 
.,.,. . . .. 

: n.tll ltOUliN( YALIOA111 HC KI.Y 
• ..........CII AHO tl(fUitHII WitH :C CIOINliHO 
• 10 OC at•lfiiG AODtltC ••• 

VALID lfA 
DoPA 
... 
� 
.. I 
-
U:AI 

,-NUI'I, PC" ••ve tunet ao" no 
•• 0 •••• '"•" 0? 
lilt� CO f"'II •11....-cl 
•• 9 .......... '"•"" 9-l 
�-� •• IP\Ot •llo-.ci 
e• I MT 10 IINAttY-1 HJ.,•t 
fAM.C.PCfl Hiftt to loc•taor\ tf'll t41ble 

• ....._ TIP\..'t' ev L.ltc:L fO INOClC INTO fALl: 
• OCH AOO TO I fO POINt TO Dn•Y 

.... 
...... 
u:•• 
... 
CI.C 
. .. 

�llrN:HI KC: 
••• 

........ _ 
lilA 
Jl .. 
....... 
.,. 

1A&.E FCC 
FCI 

..,_UC:L tel IIP�e leftV"lJ\ 
A•.-•o 

O, • t•D-JD 
,.....,.I,PC• ••-. locattOft 

�···,... c.,..,.,. 
ret""'" 
.. , Ca,...-y If .,.'f"CM"' 

•• ,... m.,.. '"' 6-CC: A 
1ACM t•t "-&X Nc'•o.-c. th•.r• 
10-11,.-L, "'CtU •...O to ••-

.... ,or". � ..... 

OM I•LIICL•fAILC 
'CC IIK'INI \1 ro-a"CS 1: 

a. a•'-I fCl. • TALl. 
,.-cc IUPDAn '' �,. .1 

OliO J•t. I JCL •1A-..r 
,CC IM.ICMl' \I c,_..roo 4 

•"" 
� �IC 
l'IO el:K � 20 •1 •� 

Cd:O 4L •!f SZ 41 
Cd:• � 45 K :.C 

••• ucaoo 

-
rcc 

4 •4.. I H(:L • I AliiL£ 
/PGI:.Hl..litATC:,,I � 5 

... 
••l en• 

... 

5•�1Ct..•IAILI 

J:l<�� Ut,..4 45 44 .. , !)4 11011 \ I  c,._.Nit &. 

ctlll *0 sc 20 
aaa acre oo 
tl• 
•n � 6•1..1�L.•IAIII.,(. 
••• c� 44 49 � to 

C.JIO ft •D •I 5� 
CJ14 ao H 43 � 
C.Jta 4C H U 44 
c.JIC 40 » 

000 
rcc /DIM •...., • CTL • Dflll COMM•nd ) 

at• C.Jifi 00 
uo 
1:21 CU4 7•LifC:l.•TAM....l 
IU C.J.l4 .C 4 9  SJ. 54 , ..... , \1 �. 

cssa ao x 
� CUll 00 
... 
en c� 

c:• 

&-...IJCL•tAkl 
Rn c� �· M •• � 

u1 c.a.o oo 
IOUlrl �� 't 

... 
an c»• 
alO CH• oo 
Ul 
I'J.I C..S.� ll(.HO 
a u 
n• 

SVtot80l. fAM..I:• 

...co< ccoo 
DIIIP\.. 1 CIW 
£.DL.CJOD CIOO 
PINPf Ct?l 
INCWL Cl"" 
,.,.,., t.l� 
ltll..OC Cu., 
••Aiittc C.tCl 
'•a OGII 000'9 
lll..HO c.u� 

ltfiPAC£ CI'IO 
OISIPLA Cl� 
I:UN[af CIC7 
'"LAO CIU 
U OODA 
OUT,..L Ct'-8 
ltCTU'tN C I:09 
•uwut caoo 
vq__ao CIU 

O<IUOOI 
IIONl 
(tiiO. 
F"\.M(N 
LIN[l 
0UU)I 
-
,_, 
"" 

co 

9•L lfrCt..• IAIIL.I: 
co 

lfA"fl 

C:tl9 
C IL.O 
UOD 
cuo 
-· 
c ..... 
CI07 
1:61C 
........ 

c• uYVo 
LDif Ct99 
riNPI CD09 
,..,.,. CtW 
MU1fOP Cl ... 
out�"" co•• 
atMl Cl,.9 
t(""-"P CIO.J 
-� 

.... -

CM..,. �· 
l.DI lOt (..17Q 
JIHD� COOC 
�\.tiCAl c .... 
IIIIC)ll.l£ cue 
Pl.OOP CIM 
.,,.,., , ca:u 
llliRI)I C.IIA 
•�AY£1 Cl6.0 

I 
� 
. 

............................................ 

' 
• 
7 
• 
' 

10 
II 
Ia 
I) 
I • 
15 
16 
.. 
II 
" 
10 
&I 
u 
u 
•• 
.,. 
.. 
•• 
•• 
" 
;oo 
�I 
» 
;u 
� · 
., 
J6 
n 
J6 
lt 
00 
•I 
.. 
•J 
.. 
., 
•• 
•• 
•• 
., 
50 
51 
:..1 
.. 
.. 
"" 
56 
57 
,. 

., 
..., 
61 
.. 
u 
•• 
., 
... 
•• 
.. 
•• 
70 
>I 
•• 
7J 
.. 
, , 
•• 
, 

CIOO 

CIOO 20 01 
CIOI oa 

0020 

caoo 
-
""" ' 
a>e1> 
CD>F 
1100> 
CO» 
COIC 
C009 
0002 
OOOl 

C t Ol IC C-640 
Cl� 10 CH:I) 
C t 09 aa 11 
caoe K o a 
ClOD A7 e• 

CIO# .0 C Dl.l 
caaa eo 0406 
C IIS K 6C 

Cll7 K COOA 
CIIAC6 0� 
C IIC � 

CIID W eo OOiiQi 
c••• w eo oou 
Clr.l 10M 01 .. 
can aOM ao OOAe 
CIK C6 ,. 
C ll O ;aA 
C U I I# 80 0011F 
cu� c.t. 09 
Cll7 «'I AD 00¥ 

cue ac 
cue 10 
CUt 1:&. 
CuJ ttl: 
C l 4 7 11W: 
( 141 1'1 
CI4D AJ' 
C l� M 

C IU ea 
CIS5 K 
C UP 20 

Cls-9 -
CIA II 
ClaD K 
Cl!l' ... 

c:a.oo 
-
., 
10 00'11 
60 -· 
oc 
... 
60 _, 
00 
• • 

,.,. 

.. 
00 
;Mo 
ID 0071 

• � IIIOO AAfll a I' I.M..OAO . 11 f 
• AIUTIC)tll t DAY I 0 OOAOeV 
• C; M.AfiO I .J - ·· .. ·� 
• CVIUD lV I .liM Ol lltWI U 

.......................................... 

• ID«:C U:IL COUAI •• 

LIHi:&. KOU 

• f"UI IOUATE:I 

�· cou 
... """ 
- c:ou 
ent�tu.. cau 
• T E"att C: GU 
........ c:ou 
KTI I1 €" 0U 
.... _ cou 
P"INPI C:CIU 
"" IOU 
Ol'nl!l cou 

•O 

ocaoo 
·
� 
ecoto 
OCOlO' 
..... 
OCD» 
.COli 
OC009 
• 
•o• 

• NCXI...,. KetNI .. -c 

01110 tCIOO 

llAAT llltA 
, c. 

lfAJttl LOI 
Jlllt 
... 
.. .... 
ITA 
, .. 
J P 
-

lfAtiTI 
"" 
ei"CI 
081,. .... 
··
... 
0 , 1 
... , . .. 
..... 
(: .. :.,. 

&.,OJ , ..... , 
L.De ..... .. 
.... 

-ION 
OfFl'"KT TO TAII\..a 

•t• l ... fA.PCJt ........: TA&.IE: 11AA1 
• '. CUIIIPOe. PCtt 
L.OY .. ,4>\. lfiCl. 
.TV IOI'IAI. PC'. 
LOI -.IHI.L 
••• 
I U CC.L. IN. PC It 
L DI e9 
ITI LUCCT,f:ICtl 

• lti.AD 1A.k_l ,..aM 01� P"U.C 

lllCADLII' l. D a. 
"''" 
-

ITCMII..P LO.I. 
""' 
11:0 
... 
. .. 
o.>A 
-
.... 

•I'CI 
.... 
, . ...,.. 
� . .,.,. 
(.OJ""LIH,P(:a 
Ll-
o ••• 
�.PC.a 
••• 

AlliiOU> 
ITINU' 

• De C1' LUC PROCIIIIHI 

-·· . 
••• 
•• ltC)IIt ,. 
ICW"LIH.DC" 

December '85 ·sa· Micro Journal 



71 
1'.1 
10 
II 
.. 
ll 

•• 
05 
.. 
17 
.. 
., 
00 

cau f1rl 
Cl67 C6 
CSI9 3A 
CI6A IW 
Cl6C � 
Ct?i 2:6 
Ca74 86 
Cl1� 81: 
Cl79 A? 
Cl78 80 
Cl'fl K 
Cl60 71 

80 0071 
u 

800066 
80 �· 
C1 
()4 
C840 
14 
·-
Ol 
COOl 

en �,PCft 
LOB 11\..INEL .... 
I ll COFL..I N, C)C" 
DI!C l.INI[.CT.PCft 
...... _, 

ENDIT ....... ... 
LO• ••ca 
.... o •• 

JS o .... 
""" I.•UtO� 
J"" -

" 
92 

• £Jiflt()lt PM)QUIIHO 

,. 
�· 
" 
96 

Cll� 80 
CIH I D 
Cal9 7E 

CD3F 
0403 
COOl 

E:fii-"'Ot JSO lltPT1iiU' 
J $ 0 •M!ICL• 
J"" .... _ 

" ... 
• TI-l£ ,CLLOWlNO AM SCF"l 

'" 
100 

CIIC AE 
Ct90 80 
Ct93 20 
Cl" AE 
Clft � 

eo ooo• 
C:OIC 
01' 
60 OOIE 
•s 

£1tROJfl LO• ...... Pelt 
C. 'lltUit Jlo .,.,_ 

. ... OlD IT 
liftltOlltZ' • •• � . PCfll 

••• EA�terr 

101 
102 
103 
104 
105 
1 06 

• I;"JIOM ITIUNOB 

101 c••• 4C •s � :to:J 11t1101 
CIW' .0 54 4e 411 
CtAl u: 20 39 20 
C IA7 45 "'€ !S4 Sf 
ClAI 49 45 5.:1 a-Q 
CIA�' •I �" 4€ 

C I U 44 

lot Cl84 00 OA 

lot CIM 04 
•o. tll 
.. 

£RROIUI 

110 Clll7 •C 411 4C 4$ ...sGt? IL fH( t!tCU:DS 4 0  t:HillltACf[ltS/ 
Cl98 20 45 � 4J 
CIW 4� 4� U �l 
CtCl � l4 30 ..0 
Ctc-7 4l 48 41 � 
ClC8 41 Ill �" «.S 
CICF' � 5l 

Ill CIOl 00 ()Q 
111 Cl03 0• 
.. . 
.. . 
"'' 
''' cao.-. 
U 7 Cl06 
111 c aoa 
I " ClDA 
tto ClDII 
121 
IU 

0 C:J�tl• OCTECTCO 

'· ()C}-£01T ' 

R.GO-LIIT \ 
J..oo-oon. ' 
"· OO•DS 
�.oo-� L.l8l 
6.()()•CDPV \ 
I.OO•JIMSA$Mt; \ 
•• 00-9 J l...sASitb ' 
�.oo-s 

'"" •o. tJ:i 
•co .. 

DATA ITORAQ(: 

I:Ofii..IN .... � 
£c.w:-TAB .... • 
CUA<>OS lii:KD • 
l.INI! C t .... 
rA.osrn .... 2 

, ... lltUtt 

CURPOa CIDO 
EltROR Cl83 
P'*S 0M)6 
Ll NI:NO C: 159 
M_QDLP Clllt 
BtOftt,.P Cl"'l 

Det•r Don. 

ltHOI f Cl74 
£RNHU CI6C 
,...a.. 0403 
"&01 Ct98 
ltP11IIUt COY 
fA .. f A CIOI 

(CW"I...IN CID4 
liA�l Cl� 
GET�JL COl:D 

� Cllt? 
S£f[lf CD13 
"" 0002 

C.OI'TA& Ct06 
,.CI Cl40 
Ll..:cr CtOQ 
OF'�t OO.DJ 
BfAIU CIOO 
wo-.s c.oo1 

ftJUtf'i'Xl Cl90 
f'INPI C:uot 
LlfCL Qo0.?8 
PIITAND t:Dt£ 
S1AfU I CIOl 

Thank you for your letf'of\r reg&rdin9 •Y •ut.J1eion to 
68 Micro. I eleo would lUte to thank you for extendin9 •Y 
lubacriptlon. 

Since �be Uae 1 aW.itted the revloed veraion of 
l'UNCTION.CMD to you, I h•ve •dd.cS aoveral UP9r-adea that readera 
11ay wan� to have. r will itealu thea and if you feel there 
•ight be any intereat, l will ae.nd you the new vereion to 
publiab. Plrat 1 added a c:bec:k to aee If PUNC'I'lOI< .... already 
realdent and it ao, • aee•age ia prJnted to tell the operator. 
Second I added an autoutic teatu.re to read the date tro• the 
•Y•tea Honth Day Ye.ar regietera and place thia date a1 an ASCtl 
value into function 19. Third. at the reque1t of • friend that 
had a •P*Cial need. l added the ability to !abed the •t• checat•r 
in tho function and have Jt perforll the aaae •• SOL, nor.,.lty 
•r•. Laet. J -edified the t.be vay the edit. function opera tea. 

To edit one of the Cunc:tlona, you enter TAB, then the function 
nWIIbn. The runc:tion wbict-. Ia atored will th"n be dlaplayed. IC 
you viah to change it. you juat type in the dealred etat�ent.. tt 
you chan9e your aind, entering a <CR> wlll abort the a41t. Thla 
wee done bec:auae I could neve_r re.aeaber to enter an •R• to 
ai9nl!y replac•••nt be!ore a4ltlnq. 

'fhe 1econd r�••on I 01 vritin9 re1ulta fro• your atatuent 
that you would eppreciat.e any eddltional Nterial that 1 have. It 
�cured to ae that ION re•dera lliqht be int:ereated in the 
Payroll 1yate11 that I .., clevelopin9 uainq XOMS. 1t would be 
dlfticult, lt not lapo .. tble to juat put it t.Oqett-.er u a bl9 
article and h•v• it aake aenae. However the thought atruck ••· 
that if you were vlllin9 to 9ive • & little guidance, I could 
turn it into a aerie• of article• on hov to i•ple•ent a rather 
dHlic:ult aubjec:t ulin9 XDMS and 11\M"''''IISK. r have no idea u to 
the raaifieetlona of what 1 juat aaid but at leaat lt would be 
intereat.ing and would be a chance to ahare ac.e knowledge with 
other 68 Micro readera. I have a lot. of aoftware u•ing theae two 
pragraaa 1uch •• a Check llegi Iter pr04Jr&a to or9anta• roc:orda by 
oa:penae type and al ao balance a your checkbook. 

Juat for t...be record. 1 •• uain9 the P'f-6' with •Y ao!tvare 
tn • vertical urket aituation and have bef!!n aore than 
.. tiatled with Peripheral TechnolOCJY'• ayatllll, lllao Predrlok 
Brown, the owner. haa been of gre.at. a•ailtanee to •• and the 
hardware ha1 been t.he aoat. reliable 1 have aeen. 

lf you wou�d be intereated in per1uin9 the thouqhta above, 
plea�e �act .. either by letter or by phone. 

-.ceL7.rwiu �.J" 
7907 !. Wood DR 
Sc:ottadale A1 85260 
11010411 602-948-9304 

r'w -------(®L . 

Expanding The MVME201 To 1 Megabyte 
by Ray Robinson 

Speech Research Centre 
Hacquarie University 
North Ryde 2113 
NSII Auetralia 

INTRODUCTION 
The HVHE200 la a VH! bus 64k byte 

•e•ory card aade by Motorola. The HVHE201 ia 
the uae card, but vlth 256k byte capacity, 
due to 64Kxl DRAHS (Dyna•ic RAHS) being 
ueed inatead of 16Kxl DRAHS. Hy VH! bua 
ayate• needed •ore •e•ory, ao I upgraded 
the card to IH byte by using 256Kxl DRAHS. 
Here'• how I dld lt. I call lt the HVH!201-I. 

ADDRESS 
The •e•ory 11 arranged physically aa 

2 banka of 18 chip• each (36 total), giving 
1 16 bl t vord and 2 bl t1 of pert ty. 

Theee 2 bank• are arranged a• ae 4 pegea 
of •••ory 16 bite vide end lndlvldually 
eddraeeable by 4 base address patch ereaa. 
The alee of the pege la aet by the DRAHS 
uaed, 16K for 4116 (16Kxl), 64K Cor 4164 
(64Kxl), and 256l for 41256 cftlpa (256Kxl). 

To •odify the baea addra11 eelectioo 
for 256K pagea, add eight lOK realatora t o  
the gaUl U45, U51, U55, and U59 on the 

Figure 5-2 aheet 4 of the HVH£200/201 
ueere •enuel. A lao aee Dlagra• I (below). 

R!P'R!SH 
The 256Kxl DRAHS requlre ldenticle 

refreah to the 64Kxl DRAHS and ao no 
aodificatlone ere required. 

HULTIPL!XINC 
The HVH!200 •ultlplexee 14 addre•• line• 

to 7 for the 16Kxl DRAHS. The HVH£201 
•ultlplexe• 16 addreaa lines to S for the 
64Kxl DRAHS. P'or the 256Kxl DRAHS, we need 
IS addreaa llnee •ultlplexed to 9. To add 
the •ux for HAS (the 9th addreee llne to the 
256Kxl DRAHS), I uaed 3 epare a• tee and 
added 2 realetore. 

The addreee llnee LAI6 and LAI7 are 
gated wlth 1lgnal IOOA and IOOA* (an 
l.nverted lOOA signal), by U80 and U81. 
U'll nee de a I K pull up ree ie tor, The ou tpu ta 
fro• theee 2 gatee so to U69 and then 
through • 22 oh•n ••tchlng resistor to 
the HAS addreae llne on the DRAHS (pln I 

or called VBB on 16Kxl DRAHS). See Dlagra• 2 
below. The algnale IOOA and IOOA* are 
found on flgure 5-2 aheet 6 of the HVHE200 
/201 u1ere •anual. The addreea llnee LAI6 
and LAI7 are on eheet 5. The deetlnatlon 
for HA8 ie on sheets 2, S, •nd 9. 
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PROCEDURE 
Re•ove 36 DRAHS. I added the S addreaa 

pullup realatora to U45, U51, USS, and U59, 
by neatly eolderlng the• on the co•ponent 
aide of the board, fro• the approplate pin 
to pin 16 (VCC) of the aa•a chip. 1 did the 
ea•e Cor the pullup realstor on USI In the 
new •ux. The spare gates on USO, USI, and 
U69 where checked with 11 •ultl•eter to find 
out which pins were earthed. Theae were cut 
and bent under the chip as In Dlagra• J and 
checked again !or any abort clrculta. So•e 
black wlrewrap wire vaa threaded neatly under 
chlpa and aoldered directly to the pine of 
the gatea, again on the co•ponent side of 

the board. One end of the 22 oh•n •atchlng 
realator was soldered to the Ju•per W4 which 
Ia located near the front panel. 

Add eighteen 256Kxl DRAHS (150na) to 
Ul, U6, Ull, Ull, UIS, U20, U24, U26, U31, 
UJ6, UJS, U42, U46, U48, U52, U56, U60, and 
U62. They are $7 each In Australia. 

PATCHING 
Ensure the patches WS and W2 are In, and 

W), R6, W4, and WI are open ( Plgure 5-2 
eheet 2 HVH£200/201 Ueera Hanual). Theae 
configure the DRAKS end are located near 
the front panel. The 22 oh•n realator fro• 
the new •ux (HAS) goaa to the junction of 
l6 and W4. 

The 4 •e•ory pagea are eet with patcbea 
J2, J3, J4, and JS. Dlaara• 4 ehova J2 
patched !or a baae addreta of 000000 Hf!X 
and JJ Cor 040000 HEX. The other 2 pages 
(aet by J4 tnd JS) are ahown dltabled. 

After tea·tlng, the extra 1/2 ••gebyte can 
ba plugged In and enabled. 

The other patchea should reaaln 
unchanged. They are (as lactory aet) 
Jl, J7, and JS connected, end J6 open. 

f!RROIIS 
There -re bypaaa capacitor• on the old 

VBB line, now KAS addreaa line. They ere 
CS, C14, CIS, C25, C27, CJS, C47, C54, and 
C61. Find theae and re•ove the•. Not all 
•ay have been tltted. Figure 5-2 aheet 2 
of the KVKE200/201 Usera Kanuel wrongly 
ahowa all bypaaa capa on the +5 volt line. 

Figure 5-2 aheet 5 of the •anuala ahowa 
wrong pin labelling on one of the aux 
chlpa (U29). It should be U29 pin J, LAOS 
and U29 pin 6, LA09 and U29 pin 10, LAIO 
and finally U29 pin 13, LAII. 

TE 

STlNG 
The board was teated In •Y ayate•, with 

the HVHEIOIBUG •on I tor co••anda 81 to 
Initialise the RAK end BT to block test 
It fro• 10000 to 7FFP£. I ( the new •ux 
(HAS address line) Ia not working properly 
you will Clnd you have only 64K of RAH 
with l•agea throughout thla range. I C eo, 
look Cor one of those bypau caps on the 
HA8 addreea line. The addreea apace 0 to 
PI'FF Ia used onboard by the HVI'IEIOI CPU 
and ao the RAK on this card In that area 
Ia unuaed. 

If all went well, you now h&ve 1/2 a 
•egabyte of RAH up to SOOOO HEX. You can 
nov boot V£RSADOS and run SYSGEN and 
ASSEMBLER. I chose not to Cit the other 
1/2 •egabyte of RAK until I need lt. 
All you have to do Ia fit the chips 
and aet the base addreaa with J4 and 
JS and the whole I •egabyte la ready. 

end 
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By: Troy Brualey 
8552 Huddle1ton Drive 
C1nclnnat I OH 4 52)6 

Using FLEX I Sta r-DOS 

WHE� DlO WE LEAVE OFF? 

Try .111 l aay, I juet can't 11cea to get these artlc1ea out 
any In liter than every other .onth at beet. l aa Involved 
in eevcr11l aajor projecca at work 10 i• pretty tlred of 
c�apurers when l get hoae. Thie hae happened to ae 
b�lote, and l know It will paea, but in the �antiae l 
won't be able to get theae article11 out eaonthly. Pleaae 
bear with ae. 

Aa 1 recall, I proa18ed to cover CoCo printer driver 
cu»t•>alltation and 1/0 redirection in PLEX. l'll get to 
printer driver custoalzatlon this aonth, but because of 
ao•e ot hur thlngB l need to cover l'U have to ask you to 
walt fur lnforaatlon on 1/0 redirection untll the next 
article. 

HY OBJECTiVES 

lf you've beuu reading kon Anderson's FLEX USEKS NOTES 
(yuu • hou ld bu) you know that ht: la a tart ing to review 
so•e baalc FLI!X concepts. We are working Independently, 
and we are writing for 1eparate audiences. Fro• what he 
has been covering In the paet few aontha 1 think that 
anyone who needa to Learn how to prograa under FLEX 
ehould study hle coluans (l do). 
The .. 1n group of people l a• trying to help are new PLEX 
uat!rl who are •oaewhat faalliar with RSDOS or another 
•lcroco•puter e yetc •. 1 aleo hope to cover enough 
inforaatlon to help prospective Advanced Operating Syete• 
buyer» chooec between t'LEX and OS/9. 1 don't have OS/9 
yet, e<> l can't really co•pare the•, but 1 can present 
FLEX for ev .. lurition. 
If you have any quee t lone about FLEX, drop ae a llne at 
the addreee lilted at the front of thle article. If you 
want a per11onal a n 1 w e r ,  e e n d  a ataaped a n d  e e l f  
addreeaed envelope. l can't proata� quick turn around on 
lettcre that want peraonal reaponaee, but I'll try to 
cover �ucJt lona L g e t  in the»e articles aa soon as 
po:.alot... 

WttAT TO IIUY WI nt FLEX 

1 was talking with a friend of aJne ro:cently, and we were 
coaparing notea on our co.puter ayateaa. He has a CoCo, 
but h e  d o e s  not uac �LEX, S t a r - D O S ,  or OS/9. He 
wondered why L bothered with FLEX, and what I could do 
with �LI!X that he couldn't do with RSDOS. 1 showed ha 
eo•e of the things L do now, and aoae of the language• 
available under FLEX. Hy friend is a something of a 
Language freak, 10 he bccaaee •uch aore interested after 1 

showed h1Ja BOIM PL/9 Uatinga in '611'. 

Becauee FLt:X ie a aature operating eyetea Vith a Vide 
va rlety of language• and utWtiee avallabl� to you. An 

excellent word proceuor (STYL.OCRAPII) and apread-eheet 
(DYNACALC) a r e  r�aaonably priced. Al•oet all FLEX 
software w l l l  run on y o u r  CoCo. You can use your 
CoCo/FLEX eyate• to learn a new prograaal.l'\8 language, 
develop utllltiea or appllcatlona eoftware ueing thoee 
languages, do word processing, accounting, keep track of 
data, and eo on. 
1 ue� ay ayatea for word proceellng, record keeping (1 do 
a o a e  c o n t r a c t  p r o g r aa • J n g ) ,  a n d  hobby r e l a t e d  
prograa•lng. 1 have K-BASLC (an excellent co.pUer), and 
I've startt:d aevera.l project• In K-8AS1C (all of which are 
on hold, unfortunately). Since I've read ao .. ny good 
things about PL/9 in '68' lately I'll probably aave u p  
enough t o  buy PL/9 for ay next language. 

As you can see, I •• able to do everything 1 ne�d with ay 
little old CoCo (now that I've got PLEX). 
FLEX and Star-DOS are both sold in ataple packages. The 
operating synll• and the Utlllty Co ... nd Set (or UCS, I'll 
explain that soon) are about all you get. The CoCo 
ve raiona of FLEX sud Sta r-DOS include eoae additional 
utllltlea to allow you to copy files to and froa your 
RSDOS dllika. 

lf you plan on tinkering with FUiX, or doing any aerioue 
aaount of rrogra•alng, you will probably want an editor 
and aueable r .  FLEX c a n  b e  purchaeed bundled with an 
editor and aueabler. That'e the FLEX CoCo SR. package 
that C P l  eelle. lt'a what 1 uae, and 1 don't regret 
e p e n d i n g  t h e  e x t r a  aoney to get the editor a n d  

a11e•bler. 
You have to decide what you want to do with your coaputer 
before you buy FLEX. 1 can't think of too .. ny thlnge 
that 1 can't do with PLEX, but 1 know that there ere a 
few thing• that 1 can't do Vith RSDOS. The way 1 ee� it, 

t hoee of u1 with FLEX on our CoCoe live ln the beat of 
w o r l d e .  Not o n l y  do we h e v e  acceee t o  extenetve 
prograa•inll and applJcations software librerlea (under 
both ayate�a11), we abo have one of the nicest galle playing 
coaputere around. No one with a GD11X Ia flying Toa lUx'• 
P-SI unloea they aleo have a CoCol Their GOOX aay be 
faster than our CoCo, but it doesn't have the graphics we 
do. 

THE UTILITY COMMAND SET 

Thil aection 11 a auaaary of the FLEX UtWty eo ... nd Set 
(UCS). The UCS ia a •tandard aet of prograu to handle 
diak file .. nageaent function• . 

The standard coaaande in the UCS that TSC provide• and 
their RSDOS equivalent• are 

FU:X RSDOS 

APPEND 
ASN 
BUILD 
CAT 
COPY 
DATI! 
DELETE 
EXI!C 
l 
JUMP 

*LINK 
LIST 
Nt:WOlSK 
0 
I' 

**PRINT 
PRO'r 

**QCHECK 
IU:NAHE 
SA VI!. 
STAlnJP 
TTYSI!.T 
Vt;Rlt'Y 
VERSION 
XOUT 

DRIVE 

DlR 
COPY 

KILL 

EXEC 

OSKLNL 

RENAHE 
SAVEH 

VERlPY 

*LLNK le called MAXESYS in the P-HAT! FLEX converaioo, 
**PRINT and QCHI!.CK are included with eteodard PLBX, but 

th�y don't vork on aoat coaputere, eo they aren't 
avalleble with thto "-ltATE coovenlon.: 

Obviously the UCS hae eevera.l co..aode that have no rea.l 
equivalent in RSDOS. Moat of thoee co ... ode that are 
unique to PLBX will b e  covered in later ertlclea, aince 
they relate to to pice euch •• 1/0 redirection, teralna.l 
con'iguration, and debugging • 

.Ul or the co••anda in the UCS are DISK RESIDENT, Tbia 
•eane that the ault reeide on the SYSTEM DRIVE (I'll 
explain that in the next artica). Every tl..ae you uee a 
co••and froa the UCS 1t ia loaded into a epecla.l section 
of aeaory in FLEX for execution. Tbie allo.,. the UCS to 
be expand�d (there are eeveral coeaande that coae with 
F-MATE FLI!X 111 part of the UCS that aren't available on 
other eyete••> and aodified (recent l11ue1 of '68'" have 
presented enhanced vera tone of the CAT co..and. 
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Becauae the c011aands auat be loaded froa disk every tiae 
they are used there 18 a aUght delay 1n their execution. 
Thia is aalle up for by the aubatantW aavinga in aeaory. 
FLEX leaved 48K of ae111ory available for user prograas. 
RSUOS l<!ov"M i'<lll wtth leas than 32K. 

Thh dynaaic loading of utllitiea ia not unique to FLEX. 
OS-9 loada coaund• into aeaory unleu they have already 
been loaded ln. OS-9 leavea thoae coaaanda in aeaory 
until you ask hia to reaove thea. Tbia can cause aeaory 
to get c l u t t e r e d  u p  r a p i d l y .  Both ay�teaa are a 
coaproaiae {or 8-bit coaputera, but both actually work 
very welL FLEX 1a certainly ea11er for ae to uae than 

MS-OOS on ay PC at work. 

There are a couple of 128K upgrade kita available that 
allow one. 64K bank of aeaory to be uaed aa the standard 
64K aeaory of the CoCo, and the other 128K bank to be 
uaed a e  a RAM DISK. Thla allowa co.-only used utllitiea 
and data fUea to be loaded lnto that 64K. When they are 
needed, they are loaded into aeaory froa aeaory. This 1a 
done at incredible apeed. Both FLEX and OS-9 level 1 
benefit greatly froa the use of a RAM DISK. U I ever get 
one, ru let you know juat how fast it really is. 

USING A NON-STANDARD PRINTER 

FLEX will let you define your printer one tiae, and it will 
reae111ber how yuur printer work¥ even after you turn off 
your cuaputer. This la great for people Uke ae who have 
non-standard printers. 1 kept forgetting to change the 
baud rate in RSDOS, () POKE instructions, 1 finally taped 
thea tu ay •onltorl), which wasted paper and drove ae 
cralty. 

Once 1 got I' LEX I d lacovered that 1 would never have to 
POKE a11ain, l'd juat have to change the standard printer 
driver, ONCE I 

A printer driver ia a aachine language progra• that hooka 
i t a e l f  into the p r i n t e r  output routines of another 
prograa, auch ae the FLEX operating ayatea, insuring that 
char act e r a a en t to t h e  p r in t e r a r e u a able by the 
printer. 

The standard FLEX printer driver ls naaed PRlNT.SYS. 
Each co111puter/printer configuration running FLEX requires 
i t ' a  own PRINT.SYS driver. The code in PRlNT.SYS h 
loaded lnto atandard 111eaory locationa, and any t!JDe a 
character ia sent to the printer, J.t la routed thru the 
PRINT. SYS code, 

Those of you who have a non-Tandy printer will probably 
need to eod.lfy the PRINT.SYS driver. The driver supplied 
vith CoCo F L E X  18 d e s i g n e d  f o r  printers that are 
connected to the CoCo thru the SERIAL l/0 plug on the 
back of the CoCo. lf you have a parallel printer, but 
have it connected to the CoCo wtth a aerial to parallel 
converter you can use thJ.a driver. lf you have a parallel 
printer interface that plugs Into a Multi Pak Interface 
or a Y-Cable along wlt h your disk coot ro lie r you are 
going to have to work a little harder. You will either 
need to contact the ID4ker of the interface to aee lf he 
haa a FLEX printer driver, or get enough lnforution to 

vrite your own. 

Since t &Ill uaing an OKIDATA KL 82A which haa a RS-232 
interface that operates at up to 1200 baud, 1 needed to 
c h a n g e  the PRLNT.SYS d r i v e r  t h a t  c o a e s  w i t h  t h e  
FLEX/CoCo package. For ae the change was staple, but 1 

aa an experienced asae•bly language prograa111er. The 
change 1 describe here uy not be 100% accurate for other 
FLEX aysteaa, so tf you have or buy another version, don't 
expect thia to work the first tiae. The concept& are 
the aaae, but the details uy b" alightly dUferent. 

PRINT .SYS l8 8 binary file. lt is the output file created 
by asseab.llng PR1NTSYS. TXT, which should be Included on 
your diatribution disk. There are only two possible 
changes to 111ake. The first ia to change the baud rate 
(character tranaailaion speed), and the aecond la to 
change the nuaber of bite per character. 

When you edit the PRlNTSY S. TXT fUe, find the atateaent 
that contains 'ORG $CCCO'. This tellll the a88eabler to 
place any 111achine code generated at address $CCCO. U 
you read your FLEX manual, you wW discover that $CCC0 1a 
the standard addreas for any printer lnltlalbation code 
in fL�X. Here we will set the baud rate and bits per 
chara.:ter for the aerial output routines that coae with 
FLEX and are used by the standard 11rlnter output routine 
in !'LEX. 

The first two Instructions after the ORG should look like 
thla: 

LOX 1$0057 
STX $E21& 

There •ay be ao•e co••ents on those lines, but they 
should still contain that data. The $0057 ls the value 
that controls the print speed. This la the default for 
600 baud (which ls the CoCo's standard speed under 
RSDOS}. To change that to print at 1200 baud, just 
change the $0057 to $0029. 

The values for several cotilliOn printer baud rates are: 

BAUD VALUE 
110 SOICA 
300 $00BE 
600 $0057 

1200 $0029 
2400 $0012 
9600 $0001 -se., Note-

Please note that know of no printers that could be 
e c o no•lcally c o n n e c t e d  to a CoCo t h a t  can p r i n t  
characters f a s t  e n o u g h  t o  •ake t h e  9600 baud rate 
practical. l have seen thJ..a setting used in RSDOS with 
parallel printer interfaces, but the printers don't print 
'160 characters per second, so that setting doesn't do all 
that auch good. Thla setting la not docuaented in the 
FLEX CONVERSiON docuaentation fro• CPl. 1 have included 
lt for thoae of you who aru used to runnln.g your printera 
thru a parallel converter at 9&00 baud. I DON'T KHOW ll' 
lT WILL WORK. U you have a printer butf .. r thh aett1ng 
may help you, lf lt works. 

The next two instructions should be: 

LOA Ill 
STA $E215 

These instructions set the nu111ber of bite per character. 

The ASCLL codes used by your CoCo (and aU .Ucroco•putere 
that I know of) allow only 7 bit characters. The eJ.gth 
bit 18 frequently ignored when lt la tranaaitted froa a 
co•puter to a aode111 or printer. Kany aodern printers 
a l l o w  the e i g t h  b i t  to be uaed to generate epactal 
graphica charactera. If your printer does so, leave 
th01se instructions alone. lf you have an older printer, 
it •ay only accept 7 bits of data. The eigth bit wtll 
o n l y  c o n f u s e  it, causing you to get garbage on your 
Uating11. U tltat la the caee, change the 18 to a 17. 

Once you have changed the PRINTSYS.TXT file you can 
aaaeablo lt. 11 you don't get any errore you can uae 
C O P Y  ( i f  y o u  h a v e  t w o  d r l v e a )  a n d  R E N A M E  (any 
c o n f i guration) to 111ake your new driver accessible to 
FLEX. 

For ex-ple: 

COPY I 0 PRINTSYS.BIN 
R.ENAKE O.PRlNT.SYS O.PRINTSYS.OLD 
RENAME O.PRLNTSYS.BLN O.PRINT.SYS 

The firat line aovea the aseeabler output to the syste• 
drive. 1f you don't have two drlvea, your output file is 
already on the ayatea drive. The second Une saves the 
o r i g i n a l  d r i v e r ,  and the third line enables the new 
driver. 
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lf you have oaade it thls far, turn on your printer and any 
interfaces you need, and enter the COCIUiand •p CAT'". This 
wlll send a disk directory listing to the printer. U 1t 
worked, everything 18 OK. lf the listing is garbled, 

review yuur changes and try again. 

ENOUCH lS ENOUGH 

That's enour.h for one article. Next ti"'e l'U explain 
SYSTEM and IIO�K drtve aasign .. ents, and l/0 redirection 
(that's thE· l, u, and P co,..,ands). UntU then, keep on 
COCII'Ullng nt-:Xlbly. 

PRESS INFORMATION 
£Dn'OIUAL OO!oTA4'1'& ED � ........ I.JOlJ 
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CoCo User Notes 

by Carl Mann 

30 Warren Ave. 

Amesbury, MA 01913 

CoCo Disk Systeaa, Part One 
or 

What Putll the "[n" in "Spin" 

lt had to happen eo one r or later. Everything 1 Intended 
to write up ln t h i a  110nth's colu"'n went wrong! The 

SOFTWARE has got BUGS, The HARDWARE has got BUGS. The 
Wt:T\IARB even has BUGS. It's the eu..er heAt ln which I"a 
writing. Little BUGS are actuaLly hatching out of the 
office carpet I 

Oh, well. • •  By the tl111e l see thla ln print, It'll all be 

over. In the 11eantiae, here's Plan B. I"ve been saving it 
back for just such a ti"'e as thiAI- NOT because it's an 
inferior product • • •  but because it's so HOT a topic, 1 
had to let it sl.e:de for a good while before presenting 
it. 

Friends, the subject today 11 The Disk Drive. Not just 
Any D1Bk Drive, raind you • • •  but rather a SPECU'lC Dlek 
Drive. Haybe (even) a Disk Drive for YOUR CoCo! 
Of course, there are plenty of reasons to stay away froa 
disk drives for CoCo. Reasons like 1110ney • • •  and the joy of 
listening to endless hours of 1500 baud prograa tapes • • •  

and 1110ney • • •  and the atralghtforward quAlities that only a 
cassette possesses • • •  and ..oney • • •  and aoney • • •  

Let' a take " good look at the 110ney angle. Maybe there 
exists aore than the price of the disk systea. Haybe 
there's another side to the question altogether: to wit, 
the price of your TIME. Let's face it, if the price of our 
tlae were of no iaportance, we'd ALL be tylng knots in 
string to count our cattle. (That's just the tip of the 
cultural iceberg.) Don't misunderstand ..e: there are HAHY 
tl11ea when elow i s  definitely superior. l think you'll 
agree with "'e that the ti11e required for a prograa to 
load, or for CoCo to search through 90 minutes worth of 
tape for three or four bytes of critical datil Allf"T one of 
·eat Even 1f one's only use for CoCo is to pl3y gaaea (an 
important activity in 11011e situations, I've leArned • • •  yes, 
frienda, 1 11ay be gsining in softness whot 1 lack in 
fooUshnessl) 

Oh, yes. Dlalt syetc"'s (or CoCo. AI e1111Uy dune as aaJ.d, 
actually. But ((or the sa.ke ol us fol.ks that don't chase 
flying b i t - b u c k e t s  f o r  fun, and wouldn't wteh to be 
I n t e n t l y  quizzed by a rabid tech-weenie on the (lner 
points of peripheral access overhead time in relation to 
overall aapped register concatenation coordinates) let's 
back up a little. What goes on in a disk-based CoCo, 
anyway? 

Not much different, at Least on the surface. The biggest 
difference l s  that whereas the cassette tspe aovea in 
slow "'otion (I and 7/8 inches per 8econd) and only aoves 
fro11 left to right, the disk goea around and around at 
the speed of 300 RPH. Now let's tee • • •  Uoppy diaka are 5 
1/4 inchea in diaJDeter. That tt.ea 

'
pi la s circuaaference 

of about 16 1/2 inches. Let's back that off to 15 inches 
i n  deference to the spirit of Aaerican Conservatiaa • 

{Also, and ..ore importantly, because doing so is cloaer to 
the truth. You"'ll see why in a al.nute.) Now, 300 taea 15, 
divided by 60 seconds in a llinute • • •  why, that's exactly 
7!i inches per second! That'a {75 divided by 1.1175) .:x.actly 
40 tlaea faster than cassette. Pretty good, no? 

What this meane is that the BASlC prograa that took 40 
seconda to load fro• tape wlll be up and running froa 
disk in about a second or so. A aach!ne-language routine 
that loaded fr011 caasette ln ten aeconda takes lese than 
1/2 second froa disk. And another thing: the data aay not 
be on the casflette, but CoCo doesn't know that. Hlsapell 
a fUename, or forget which tape ia vhich, end CoCo will 
etare at you as long as you care to etare back. With 
disk, aU the files are organized in a "directory'', Uke in 
a little telephone book. Each directory entry (which 1a 
auto11atically generated by the Dtek Controller Hodule) 
tells CoCo {and you, if you care to learn to read it) 
exactly where on the dhk to look for each fUe (read 
"thing") that CoCo put on the diak. (What YOU put on the 
disk aay be different. Coca-Cola and cigarette a a hell do 
not a happy dillk aslte.) To eee what 1a on a disk (l hope 
you and CoCo alvaye agree on thie point) you juat type 
DlR <enter> fro• BASIC. CoCo does the rest in nothln3 
flat. 

ln fact, adding a disk syatea to CoCo adde about 35 new 
keyvorda to Extended Color BASIC. {Unfortunately, you 
HUST have Extended BASIC before Diak Basic will work.) 
These new keywords ensble the savvy prograaaer to do 
literally anything that c o u l d  be iaagined vith the 
tnforaatlon stored (or to be stored) on the diak. By the 
way, that's about 250K per aide of the diak. We'll look at 
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that later, too.) Let ae tel you a 1ecret. 1 have juet 
beaun to explore vhat all thoee keyvorda can do for .. on 
•Y own, •nd rve had disk for 110re than two yean. Why ao 
lona a wait? 1t co••• back to tiae. There i1 10 auch 
EXCELLENT d!1k aoftware out there that 1 prefer to let a 
profe•eional prograaaer ull .e a "c•nned" prograa with 
which to do wy job. 1 can alweye diddle with it •ftervard• 
(and alaolt alwaya d o )  to add ay per•onal touch of 
convenience, flne•••· o r  ego gratilication. (That'e 
another thin& about disk. You can add your own na .. and 
auch in the appropriate placee of a c-rc:ial prograa
evan a aach!na-language prograa- once you learn to uae a 
"dhk zapper" packlge. Hore on thoaa liter, too.) 

Would you like to learn aore about exactly how a diak 
1 y 1 t e a  workal 1 could fill up an awful lot of apace 
explaining it all, but (for the lake of the unlntereeted) 
1 vould rather point to The Source Of lt All. Thoae of us 
who AilE intenated are invited to write or call: 

Percoa Data, Incorporated 
11220 Pageaill Road 
Dalila, Tx 75243 
(214) 34()-7081 

Aak for the book, ''lnaide Peraonal Coaputer Dbk Storage 
Sy.teu". It' a free. It'• alao the very beat expllnatlon of 
vhat generally aoea on in there that 1 h1ve ever 1een. 1 
have lent ay copy to people vho didn't knov a watt froa a 
aegacyc le fro• a ac rewd rlve r, and have received profuee 
thanka in return. Try it on for aizel 

UntU next tiae, 

Carl 

CEDRIC 
A few weeks ago l received a copy of C4!drlc "A Screen

Oriunt<�d F.dltnr tor FLI!X". The author, Or. H. J. Kendall 
a a ked lf l would review 1t. 1 wrote a letter back with wy 

flrat lapreaaiona of the editor aa it then atood, and 
lndicat"d that 1 would review lt, but that 1 vae working 
on an editor of ay own, and I thought it might be beat to 
get an tapa nlal reviewer. Hike Randall wrote back that 
he thought l could and would be lapartial and fair and 
that he would 11tlll Uke ae to review it, ao here goea. 

Cedric, according to the unual, "ls a acreen-oriented 
t e x t  �rli t o r  a p e c l f l c a l l y  d e s i g n e d  f o r  e o f t v a r e  

developaent, rather than vord-proc.,aalng. That le not to 
aay however t h a t  Cedric cannot be uaed to prepare 
text. • •  ". lt la then pointed out that the unual vaa 
prepared uelng Cedric. The •anual indicate• that the 
deaign goals "" re a peed and flexibility. 

Th� �dltor Ia written In assembler, a fact that by 
lta.,lf does not guarentee speed, but in the hand• of 1 
capable prugraaaer, aaaeabler code will alway• beat 
c oapU�.J code. In thls caae, the prograaaer la very 
capable. The vholt: editor occupies l <� s s  than 6K of 
a011110ry. Hiku Rundall polntll out that h11 vas able to edit 
the entl re edl tor source code (35 paae11) and atiU have 
14,400 bytes of IIK!aory Creel The t .. xt buffer holda about 
16� aectors of t.:xt. Cedric has a very nlce feature ln 
that If •ultlple editing functlona that require updating 
the acre .. n are perforaed, any prevloua acreen update that 
1a ln proce:1>1 Is aborted to do the new function. Thia 
apeed� up the editing process cont�iderably, and ia a 
feature you would qulckly coae to value. 

The �Jric" p.&ld for a t�aall code size and large edit 
buffer 111 a rather auatare aet of features. However for 
editing pcograa1 aoat of the tl•e and occalional text, 
that price might be jun right for uny uwera. Cedric 1 a  
a "lingle aode" editor. I t  111 alvaya in what 1101t edltora 
call th" "tnae• t" 110de. That Ia, text entered ls alvaya 
in1urt"d at the curaor. tf the curaor 18 in the middle 
of a llne, the text to the rlght 1a puahed along to uke 

cooa for the inserted text. 

One clever feature of Cedric ia the avallablUty of a 
aenu to help you learn aony of the co ... nda. The menu 
coaaandlf Include •oving to the top or bottoa of the fUe, 
getting an lnput file, welting an output CUe, writing a 
a a r k e d  block to a disk, clearing the edit buffer for 
ediclog of another file, aearch for a etrlng, repllce a 
a t r l n g  with another, tab to next word, up and down 
acr01en, d e f i n e  a •aero, repeat, and cab viewing and 
lllltting. lf you need the aenu to aee what key to use, 
type ESC �St; and the aenu appears. The .enu tells you 
that T vUl get you to the top ol the fUe ao you type T 
and the flrat part of the fUe appears on the ICroten. 11 
you alr.,ady know that you want th., T, you juat type ESC T 
and you go to the top of the fUe. 

Th<: taenu C•H•aanda are all two-key coabinatlons, aU 
p r e.:.,d.•J h/ �.:.a:. The lllngle key operation• are all 
contr"l tu \,L hhh•, and these •uat be Learned by reference 
to du: aunutd. Each of thesP Is deacrlbed by a two 
lltt tar •ne110n1c such aa CB toe curaur back, EL for eraae 

line, etc. Though Cedrlc co .. a with a aet of pre-detined 
keya for theae functlona, a conflguretion fUe allova you 
to redefine the keye aa dealred. Thua you can aet up the 
keyboar.J to br. auch Ilk" WordStar, Stylogreph, or any 
other editor t h e  k e y  alaignaenta of which you have 
•eaorlzed or bojcoae used to. Theae keya allow cursor 
•otlona in four dlrectlone, expr�-• curaor aotione to 
beginning and end of current line, delete character, 
delete word, delete Une. They allow aearch forward and 
back for a atring defined by aeana of an ESC co ... nd, 
aearch and replace, and global replace. 

There are a few well chosen convenience featurea. One 
la a counter that uy be zeroed, and increaented by aeanl 
of control keya. There la a co ... nd to place the value 
of the counter at the curaor poalt1on. Thhl might be a 
nice fcaturl! f o r  so�quentlal l a b e l  generation when 
programmlng in aaseabler. In a eubroutlne celled CETA, 
for exaaple, you could uee labels CSTAl, CETA2 etc. Thie 
c o u n t e r  alght a l s o  be uaed for page nuaberlng or 

Wustratlon nuabeca (fiaure nn) !n text editing. 

Theca la no Ualt on line length. Enttorlng a line 
longer than the screen width will eventually ceuae the 
aer .. en to •ovc to the right, following your entry, at 
beglnnlng11 of Unea dluppear off the left of the ecreen. 

The aacro definition feature nllowa you to define a 
•aero (s tertea of edit co..and keyttrokes) that een be 
done by aenn11 of one key. There are two "peraanent" 
aac-roe you can define In the configuration llle. There 
are other control function• for tabblna, urklng a block 
of text (which appean in reveree video aa you urk it) 
down to th" rharacter level. Portion• of text .. Y be 
"cut" to a "p�tate bufter" and then "paated" to aoacwhere 
el1e in tho text. 

Thll editor contalna aU the features neceuary to 
edit a prograa fUe pa!nleuly, and uny of tho! deairable 
feat urea of larger edltoca. lt aight be worth a quick 
rundown of what lt doean't have. You cannot edlt a file 
bigger than the edit buffer, which gene rally 11 not a 
handleap eince a proara• that lerge would ueually b� 
broken into aaaller aodulea anyway. There Ia no way to 
aet a "bell coluan" for a beep fro• t h e  terainal, and 
there ta no autoutlc "vordwrap" to the next Une when a 
c e r t a i n  coluan i s  e x c e e d e d .  O f  courae this 1 a  no 
handicap whatdver for writing prograaa. Cedclc hiB no 
capability t o  toraat para¥rapha, but of courae there are 
aeveral available text proceaaora that vlll do that very 
nicely for you. 

Cedric vorka co•pletely aa adwrtlaed. There ate no 

sppefent b u g e .  The global r e p lace function worka 
perfectly �ond would have to take the all tlae prize for 
being extr<:J.Wl) , .. at. 

Revteved by: Ron Anderaon 
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ld1tor'e lote: Sin ce Ron did tbh review, durin& our 
"beta" teat period, there have been aeveraJ. iaprOYe•nta 

to thb lte•. 

Fi r at, • very n i c e  a n d  e a a y  to u e e terainal 
configuration prograa baa been added. Juet type tbe 
neceaaary keya - preato it ie donel. Alao eome additonaJ. 
function• have b e e n  added. All in aU, a very nice 
package, aiaple but powerful. 

A SPIClAL introductory price of only $69 .9S h a 
�ted tL.e deal fro• S, E. KEDLA. 

Secondly, our policy on docuaentationa 15 in order. 

Since we at ri ve to bri.ng you loMo � c:oet eoft•are, we 
cut o n l y  thoae cornera that aake aenae, NEVEl to 
co•pro•lae quality, Thua, we will be quotin& a new 
policy, atarting thia 110nth, on docu��entation. 

I. lf you want the docu.entation printed out, it will 
be an addi tional $2S.OO, added to the advertlaed price, 
Labor, paper, ate, pric .. anne aky-hiahl 

2, If you can print out the docuaentation youraell, 
you AllYe $2S.OO dollara . 

), k11sardleaa of 1. or 2. abow, the docuuntatlon 
will dw aya bll in cluded on the dllk. It juat coat you 
•ore for ua to pri nt lt out, rather than you. So aaain, 
ve give you a cholcel 

lOTI: 
O.NLYI 

The above appllea for S.E. KEDLA licen s e aoftwne 
All otbera have aanu.facturera docuaentatlon. 

SOLVE 
.s,.bolic Objeot/Locic Yertncet1on l h•tnat1on 

& Super OS-9 Oelulle Debuaer, &a-bler aac1 Dlua..t�ler 

It has been a constant search by S. E. MEDIA to f1nd 
and feature solid, economical software. we spend a lot 
of effort "beta testing" and consulting to Insure you the 
very best pr od uct possiblt:, for the price. And speakin� 
about the price, well, thi:s particular plt!ce of software 
is, CtS is mo:st. all S. t:. Ht:UIA off�:nng:l, a real barsain. 
It should sell for at leu:st twice the special introduction 
price of .$69.�5. WHh source, In assembler, $89.95. 
Atatn we are tru:st.ln� you not to comprise uur faith that 
you will not di:strillut.t! copies to auyone wtao has not paid 
their fair :shart:. If the copyrights ""' violCtted, WI:: WILL 

A L L  BE LOSERS! However, I a ttempt. t.o make source 
available for YOUH convenience. Please don't let me down 
on t.hl:sl I have had w really "hard sell" to get authors 
to rurni:Jh source at a reasonable price. 

SOLVI:: is the most cooaplete debugger we have ever 
:seen, lind we have had several offered for merchandising. 
I, Pett:r Oibllle and others louve u:sed it for over \1 months 
now, Ctnd it is !!Olidl It is simple to use and complete. 
It l s one of the finer :soft wart! proa ucts we :sell. I 
\.rust you OS-\1 ust:rs apprectat.e the effort CPI, bU IHcro 
Journal and !!Specially S. E. HI::DJA, ha:l c�on�: through to 

bring you offerings such a!! SOLVt:. Normally I do not get 
too excited about new proaucts, llut this is an exception. 
lt has made my development. efforts decline to S I H P L El 

O.erview 

SOLVE has a group of monitor commands that function 
at the lowest level. At the next. level it contains a full 
assembler and disassemble, both of which allow Sytabolic 
operations. SOLVE dllows single stepping a program, 
executing it in real-tlr.le with breakpoint.:�, or simulating 
its operation with a full deck or conditional traps for 

tracking down those elusive bugs. All comonand:s allow 
symbols and/or expre:ssions for the cocnponent. parameters 
t h e y  expect. Su b- ro utine nesting is tracked at all 
levels and levels may be viewed In real tlone, simulation 
(about lOth speed or repositioned to any level required, 
(default 32 levels). Register do.mps ar" avCtUable at. any 
point of the session, 1ncludin11 sub-routine nesting levels 
a n d  values pointed to by the 16 bit. registers. See 
saonple below. 

The disassembler will disassemble any portion or the 
module being acted on, at any point of the session. The 
asseoabler m11y be invoked at any point or the module at 
any point of the sessloro aho, includin� the onemory ctoan�:�e 
func\.ion. Code ca.n be expanded by this method. 

ec-aac1a 

Commands are in six sections: 

1. Monitor co111manas 
2. Asseoulller commands 
3. Disassemble commands 
q. Environrnental commands (breakpoints, etc.) 
5. Execution commands (trllce, simulate, real-time, etc.) 
6. Other Miscellaneous cOtOmands and functions (below) 

C o m m a n d s  c o n s i s t  g e n e r a l l y  o f  e x p r e s s i o n s .  
Ex p r e s s i o n s  a r e  e v a l u a t e d  left. to right. w i t h  n o  
precedence. l::xpressiou results are 16 bit values, either 
s i g n e d  or u n s i g n e d  depending on the interpretation 
desired. 

Hath operat.orll a r e  + - 1 /, and cGay be used in 
s�bols and/or expressions. 

Constants are decimal, binary or he•adecimal numbers, 
the PC symbol 1 or sln�:�le C a) or double ("HELLO) quoted 
characters . 

"All : $� 142 
"ab $b162 
'A $111 

There are two 'base modifiers', The 'I' preceding any 
constant or syoqbol causes the current program base (if 
any) to be added to that component of the expression. 

10 points to the base of the pro�ram module. 

Tilt! syo�bol '<' causes the current datu base t.o be 
added to ttoat component of the expression. Two c0111111an ds 
I and < allow setting these bases. 

<u point:s t.o the base of the data area. 

S y m bols may be st rin�s of up to 32 characters in 
length. A n d  oaay be pre-d efin ed (disk file), on-line 
defioled or written in SOLVE and written out. to disk. 

Examples or expressions are: 

4.6/12-• 
hbel112-J 1011 
&23-qll+label/1/&7 

1 : current PC value 
J binary number 
& decimal ni.Miober 
0/$ : hexideclmal (either is ok) 

Errors are evaluated and reported by: -> Eval err. 

SOLVE in cludes the capability to load symbol files 
f r om d isk a n d  w r i t e  o t h e r s  out to disk , making all 
aspects or a debugging session much less painful. 

c:-aada 

Please note in the exa11ple shown at end or this 
a r tiel e t h e  completeness of the displays from these 
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coaaands. Tbia IS IOf a 'blind' debuaaerl 

M - Oiaplay memory, memory contents are shown in both 
hex ld e o  imal and ASCli foraat. Non-ASCH values are shown 
as 

C Exuine and Change 11e.ory. The address and Ita 
contents are both shown in hexi<leclaal and ASCU. 
indicates non-ASCII value. 

OBC: C $e400 <or> 'Start at this address 
E400 �0 74q <or> •we entered one space and a 44 
E401 06 • " HELLO <or> �ere we Insert a string 
E406 65 e $ 12 34 773q <or> �ere a aeries expression 
EIIOA 3A : + <cr> •Just. go one aore byte 
E40� 53 S c$e400 <cr> 'Co to this hex address 
EIIOO qq 0 <or> •Yep it changed 

These filatures alone make this a very powerful tool. 
The abil ity to expand code, insert :series or expressions, 
etc., puts it far above IQOSt all other development tools I 

+ moves to next. sequential address, - moves back one, 
• followed by an expression, goes to the new expression 
address (expreuion m11y be compounded) Enter a <space> 
and SOLVE outputs a ? and awaits an expression. Results 
arot truncated to 8 bits, and next lt<ldre:ss ls listed on 
the :�creon. Entering " allows entering a ASCll string, 
ter11inat.ed by a < o r > .  Entering $ a l l o w s  entering a 
series or expressions. Expressions Clre evaluated to 16 
bit.:� lf the expression ls )$f"F, otherwise an 8 bit value 
is stored. Tt#riDlnated by a <or>. Talk 8bout. power I 

f" rills •e•ory 0"011 expression! to expresslon2 with 
the value or expression). 

? 
ASCU. 

searches for bytea or strings of bytes of code or 
Again Expresslonl/2/3, as above. 

71111 2222,12 j4 "STKlHC<cr> 
?$ell00,$321li,OO<cr> 

All addresses or exact matches are listed to the 
screen, 10 addresses to a line. 

E456 23FD F5C2, etc. 

X Transfer 
�ytes fro1t1 upl 
begin at. exp). 
exp3 lies between 

n1emory, agaiu expresalon 1/2/3 as above. 
through exp2 lncluaive are copied to 
SOLV� properly handles the case where 
expl and exp2. 

• c a l c u l a t e  expresaion. The value of exp is 
calculated and llat.ed in both hexideclmal and deci11al , 
The result.a is an unsigned number in the range of 0 
through 655J5 deoillal. 

Example: 

s$1<!+liiOI•SYHBOl 
$0010 100016 

:IO+syabol 
$0015 100021 

(assuming sy11bol has value or 5 and current proar- base 
1S $10) 

Aa..-bler Mode 

The assembler is invoked: 

A ( exp) <or> 

The assembler accepts all 680'J standard mnemonics and 
addressing modes. Expressions/ S)'lllbols may be freely 
used. 

The following pseudops are allowed. 

org - change asse111bly origin 
os'J - OS'J f'l.lnouon call 
del - deletes a J)llrtioular syt��bol 
kill - deletes all ayabol table entries 
equ - set.s prograCI label value 
I'll - sat OS9 f'l.lnction call value 
is - sets literal label (cr is Sd) 
var - :�et:1 data var l .. ble. 
read - reads a disk syabol rue 
writ - wri�es a dl:sk SYftlbol nle (all current s�bols) 

OBC:A $01100 <cr> 
EIIUO start leax l,x <cr> 
Ell02 nop <cr> 
E403 bsr $e410 <cr> 
E407 bra start <or> 

OBC: 

By the interleaving or assembler and dlaassembler 
modes, praot.loally any prograrA can be modiNed at a later 
date with understanl.lable labels and symbols, provided the 
S)'lnbol table was previously saved. Beginning to ne a 
portion of the power or SOLVE? 

P print out syn�bol table. The label names, values and 
types are sh�wn, In that order. types are: 

I " U.ediat.e 
0 OS9 f'l.lnctlon call 
P : progr&ID label 
0 • data label 

Ex•ple: 

Syt��boll 7734 P 
table 0001 0 
llexlt 0006 0 
•ask 007fl 

The asserQbler looks and works just like the regular 
assel!lbler you are probably used to. Ho funnies here. 
J u s t  type It In, e x i t  w i t h  a <cr> and your code 1s 
imrndiately asseMbled to the addres:1 spcciNed, ext.ernal 
or Internal to your program. Error checking lets you 
know imrAedlately If you mbcued. 

01saaaeabler Mode 

Thlu mode disassembles memory fr01n 6809 objec� code 
to 6809 asse111bly source. lf you have denned labels or 
S)'Abol:l, they will be inserted at the proper places. Also 
a very n i c e  reature or the disassembler is that for 
branches, tne oestlnatlon Is shown by addre:1:1 - no tak!ng 
off t h e  shoe :I and s o c k s  to d o  some nnc1er and toe 
counting here. All joking aside, this is a real greet 
feature ror PIC code disassembly. 

The dlusse•bler Is very intelligent. f"or ex11111ple 
note the Sllall portion below: 

nag Is 11 

value aqu $77 jll 
org $ell00 
lda 11 

lbra $7734 

dlaasse11bles as: 

t:IIOO lda $00011 
EII03 lora value 

The value '11' is not converted to 'nag' since the 'is 
d e c l a r a t i o n  lUkes 1t. useable only In lm•aediate-mode 
instructions. PCR instructions are shown with both the 
orrset and the effective address. Unknown opcodes are 
shown with ???? • 
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Programs or modules in OS9 that you have no source 
f o r  may be linked to SOLVE a n d  by t h e  u s e  o f  the 
d i s a s s e mbler, the Change f u n c t i o n  and assembler, 
completely customl:ted new prograoas are easUy generated, 
saved and 'verll'ied', then used as any other program or 
module. 

1 don't. know of any other one v1ece of software 
avaUaole for OS\1 that does so much, so <!asUy. 

H - h i s t o r y  f u nction. SOLVt:: keeps a history trail 
(track) of the last 32 instructions eltecuted 83 part or 
the 'T' trace mode or the ·s• simulattl commanas. It is 
Usted a:s a disassernbly H:sting. 

V deN.ne memory variables, The V couwnand allows th" 
cont.en ts or one or two 16 bit locations in me111ory to be 
..s IS,>layed wit.h the register dumv feature. Useful for 
tracking the changes lol program pointers or counters. 

ex amine/ change the User stack, Valid registers 
are: 

A 0 D CC DP X Y U S PC or PCR 

See sample register dumps in sample session at end of 
this review. 

8 set & display breakpoints. Up to 16 breakpoints 
may be active. Memory is not altered untU the 'G' for go 
to and execute program command is invoked. Breakpoints, 
one, two, etc., or all c a n  be re.noved with the 'K' 
oouwand. 

a line, 
print stack contents. Bytes are displayed two to 

f change current nest level. This allows bypassing 
lou11 loops or portions of code accessed by juonp or branch 
to sub-routine instructions. A ttme saving feature for 
portions of code not needing debugging (hopefully). 

II set maximum nest. trackinR level. Any value $0 to 
$FF is aooept11ble. Howl!ver, for nest levels up to $20 
SOLVE k e e v s  a s p e c i a l  table to avoid the situation 
encountered by bypassing 'leas' type instructions. In 
case of lose of nest in!l level by SOLVE, the '�· c011111and 
cdn straighten things out. most tunes. 

L link to OS9 module. Perform:s a F$LINK request on 
the moaule indicated. Then SOLVE branches to the 'c' 

coauaand, at the address of the module header sync bytes 
($87CD). The pro11raon base value • !' is set to the start 
of the module header. The modules link c o u n t  is 
increased by one. SOLVE stack contents are NOT altered, 

E prepare module for execution. First linking to 
the module listed. Then extracts the execution offset 
from the header and RAH requirements. The program base 
constant 'I' is set to the start of the module header. 
Adaitional memory, 1f needed, is requested by SOLVE at 
t h i s  point. A stack is t h e n  s e t  up f o r  program 
execution. Stack can be manua.lly s�;t 1 1  desired, this is 
just a convenience. 

T T r a c e  program (single-step). Begins execution at 
indicated exp. The program is executed one instruction 
at a time, then the registers are d1.111ped (and some other 
information), p r e s s i n g  a n y  k e y  e x c e p t  the Cor> or 
keyboard abort or interrupt causes the next instruction 
to execute. Nesting information is updated and reported 
at e a c h  r e g i s t e r  dump. If the 16 nesting level is 
exceeded, then the program goes to real-time untU the 
level falls below 16. If the llrnit ls :set to '0', then 
only the outer most level is traced, 

G Go to pro11raon. This s t a r t  the real-time 
execution of the vro11ram, at the PC value in the user 
stack, or at 'exv' if given. Breakpoints are enabled for 
the G command only. Br11akpoint.:s can be freely raoved, 
added or deleted, between G o0111111ands. G commands can be 
intermixed with S and T ooanands. 

A special feature is that any time the progr111n is 
running under the G o0111111and, a tap of any key will dump a 
':snup:shot' of the user stack, but tho program ia not 
s�ovvetJ. 

S Simulate program (multi-:stevl. This is one of 
SOLVE's most powerful fe11tures. It allows a pro11raoo to 
execute at about lOS of normal :speed. Traps are enabled 
by several user-ohan�able conditions. 

S i m u l ation u s e s  t h e  current user stack values. 
Hreakpoints are disabled. 

Simulation may be run in one of four different ways. 

1. Starts at 'exp', which can be a symbol or address. 

2. S alone simulates at the previous deN.ned ex p'. 

J, Conditional exit conditions a r e  s e t  up for 
sirnulation. Example: 

S ( expl ; condition (condition • . • .  condition] <or> 

4. Deletes 1111 conditional expressions and simulates 
at the previous defined count. Exv is a 16 bl\. value. 

SOLVE executes 'count' number or instructions or 
until a conditional becomes TRUE, whichever comes first. 
It tnen displays tile condition (if one) that caused the 
stop, and the n1.111ber of instructions actually oooopleted. 
After the nUinber is a dioassembly of the next instruction 
t o  be executed, as well as a current register dump. 
Pressing any key except <or> starts the next series of 
instructions to be ex<�cuted. 

There are nine types of simulation traps that can be 
defined. Also SOLVE Lraps on t.wo additional conditions: 
nest level under now and any OS9 F$EXJT service reques1.. 
All traps can be used together in any ooonbinatlon. 

The traps are listed below. The character shown on 
the disassembly line to show the condition that caused 
the stop is the same as below that deN.nes the condition. 
For 'F' the character is 'r' or 'x'. 

1. F <I> Cexpl> <exp2> (or) 
F <X> <expl> <exp2> 

Frame check: 

Stop if PC is outside exp1 to exp2 (for I) 
Stov if PC is within exp1 to exp2 (for Xl 

Only one I or X may be declared - not both. 

2. e 
Stov if current nest level is left. 

J, II <exp> 
Stop if <exp> nest level is exceeded. 

''· <reg> <exp> 
Stop if stack register reg' has value 'exp'. 

), H <expl> <exp2> 
Stop if byte at expl has value of exp2. 

6. W <expl> <exp2> 
Stop if 16 bit contents at address exp1 and exp1+1 hes 

value of exp2. 

7. L <exp1> <exp2> 
Stops tf program passes through loops address expl 

the number of times specified in exp2, a 16 bit quentity. 

8. R <exp> 
Stop5 on any reference to address exp. 

9. 0 Stop after any OS9 function call. 
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S 1100; x:77 Jll ,l!R,Ilb7d, L,llbOU:6 100 <cr> 
S ; <cr> 
S 100; <cr> 
S;W $ell00•08j2,PC=3tart.10 n 8 <cr> 

t pass CORDand t.o OS') 

q Qult:s SOI.VE and ret.urn:s control to 059. If the 
•ollule lirok count. 1:1 one, lt. 1:1 rCJaUYt!<l O"u• the �aollule 
direct.ory. 

set program base. 

<exp> <cr> 

Set the ba:se t.o exp. 

< 3et ttte d&t.a bo:�e. (see above) 

Either or tnc:se tuy be e.nployed to set general base 
pointers during a debugging suslon with SOI.VE. 

So, th11re you ttave It. In tny opinion one or tht! most. 
valuable progratnmlng tools for OS'}. Simple to use �tnd 
very lnformatlve In It's display, SOI.VE :should be in every 
p r o g rammers tool kit. The power of SOI.VE l:s far In 
excess of what. I nave been able to tell you here. I am 
probably one or the olde:st OS'} u:sers around. Yet, I can 
honestly :say that It l:s by far the UI03t valuable, of any 
progr�lng tool:s l usc. 

SOI.YE Is now avaUable n-om S. E. HEI>lA for only: 

Special Introductory Price - $69.95 
w/liiOurce $89.95 

( U11l ted time offer) 
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4490 'fukon Ct. 
Wheatr-idge, CO 

October- -· 198S 

Dear Mr . WI 1 1 1 ams, 
r h�ve been searching <w1th no successl 

for the addr-ess and subscr-1pt1on cost for-

DTACK G.-o�onc;led.. Wou 1 d you Or'" any of your'" 

reader-s have this lnfol'"matlon? 
Thanls for- your t1me. 

S1 ncer-el y, 

Calvin Dodge 

SIVffll cuotoo .. ro llovo rtcontly uhd. •wbot aoku STAII-DOS dllftrtnt lroa 
rux <• trado•erk ol Tacllnlcal Syat••• Conoultanto lnc.l. or os-' co 
trad•••r' of Mlcrowtrt Inc. u• 

STAR•OOI II •o1t lf•lltr to PLIX. Afty pro1rt• wblch t\lftl wttb rl.IX tllo 
rune wltll STAII-DOS, 'but 'btlltr. AI tbta II••• 11.1 UA.lf. al. DJl IU.tL&!U 
!!.lila tJI.Il lt1.IJI lJ.lX U1 U DJl1 L11.11 JLI1.Il II AI-DOl , 

lilt tlltrt art oloo Ollnlllcont dtrrtriiiCII 'batwun ITAit-DOS llld FLIX. Htrt 
IJ 1 tborl •u•aeryt 

1. STAR-DOS colltl with ••ny tvtport Procr••• wh1cb coet extra on 
otber diet optrttlna ayat•••· Thtrt ere. of co\lttt. tbt Jtanderd on•• to Itt 
yov load end ttYt rue a. r•n••• or dtlttt proau••. Itt • dl1k ctttlot etc. 
1111 thoro oro oloo others whlcb Itt you llat lito addrtuu. chana• promPt•. 
cb11111 or updota dotu. ourcb !Ilea lor tut or biliarY doll. oorl diJk 
dlnctorltl by na"'' or dalt. do ttltctlvt copylna or cattloalna. rtcovtr 
dtllltltd fllta, rt·txacuta pravloualy lotdt4 procramt. chanat tbt tttp rttt 
of dltt drlv••· tnd aort. 

l. For thott IYIItftll wblch hove 1 cloclt/coltndlr chip, STAll-DOl co•u 
wltb tho aourco coda to 144 two Ultl lunctlonl. Wbtn STAII-DOS II llllllolly 
boott4. It will outomotlcally 111 111 dote lroa the coltndor cblp. 
rurther•ore. ttcb U•• a ftlt ta ttvt4 to tbe dlak. or • rtn4o• flit ft 
updoted. STAR-DOS will put tho current dott W UJu In tbo directory, Thlo 
future 11 t.aportent In tevtrtl weyt. Flrtt of til. It tntbltl you to 
dllltrtntroto botwoen slmllor 11111 bovina tho oo•• dolo • you con toll wbot 
Grdtr tbty Witt liVId ln. Wt 1110 provldt I lOtted CltiiOI ptOittM Ctlled 
TCAT wblcb obows tbo dlok dlttclory wltb lbt 111111 11111 on top. Tho lllOII 
recent flltt you worked on will ehnyt bt thown flrtl In the directory lit Una. 

Tblo oblllty Is ol tromondouo btlp, uptclolly to uurs ol larat dlokl. 
btCIUOI It boiPI you lind tht lottol IIIII on lbt dlslt, ond kttPI Ol41r IIIII 
tro• clulltrtna up the directory tltllna. l:vtrytblna nttdtd to do tblt It 
lncludt4 wltb STAR-DOS. 

). ror tbott systt,.t which htvt extra •••ory. ITAJt•OOS coMtl wllb tht 
tou.rct codt to t4d tUher 1 ItA" ctltk or cUtk ctcb.t. ror example. with extrt 
•••ory tchetp tt today•s prieta) you ctn htvt '40K of RA" dltk wblch will 
provide llaMnlna-fut rttpontt • extended Bttlc lotth end txtcuttt In wey 
under one ttcond. tvarytbtna nttded to do lblt It Included with STAR·OOI. 

4. for rttiiY ltrll IYJttiiiJ. STAA·OOS allows YOU to hiVt Up to ten 
4rlvll. oltbOuab 11111 dooo ttqulro tbtt tbt 41ok controlltr(s) bo copobtt o l  
MOrt lhtn four drtvu. tncS tbat the dl1k driven alao b t  a b i t  t o  htndlt •ort 
drl"''· l\ll even wtthout extrt drlvet. thlt mttnt that you cen btvt tour 
ttll drlvu a.llLt a ItA" 41a k. 8101ply nu01btr lilt 1\4" 41o� to drlvt 41 

S. oce PtOYido othtr utllltlu ror tho urlouJ user. ror uomplo. one 

prorn• provided prfntt the drive, treck. and ttctor nuMbtrl tach Uat 
STAt·OOS accu••• a.ny dhlt. Tblt provldta a runnlna record of wbtt It 
•••••nina at ell U•••· tnvalutblt tor tbt ptrton davaloplna new proar•••· 

•• In 1001e attn, STAR-DOl Ia aubotanllally Iuter lhon FLtX. For 
e••••••· toecttna llat fro• Nlnchttltr or RA" dlakt I.J IIHicb retter rJotct u,., 
fro• floppy dloko Is not olltcted bocouat tbt cllok IPetd t. lbt 11•111111 factor 
tbtrt). lo•t rencto·• flit opttetfont trt 1110 euch fatter. Pot txi"'Pit. 1 tut 
prorr•• •• rtn tn lxtendtd &tate to ttt4 •o tltaentl out ot 1 •ooO-tltmtnt 
vlrtuol ttroy too� H ucondo wltb FliX Cwltb constant dlo• bud •ovtllltnll. 
ond only 15 ucon4o wllb ITAit-001. 

7. "uch "'ort tlanUicent. we beve cone to axtr•••• to ••k• turt thet 
STAR·OOS dotl not atkt trrota. Hart art l\att t few txeapltat 

•· II nu accldontal)y swllcb dloh wbllt 1 tile It open lor wrltlnf on tllo 
dlo•. ony dtsk oporatln1 oyoto• Clnclucllnl STAII-DOS and rLEXI will clobber 
lbt dis•. 11\lt STAll-DOl hu 1 unique luturt - It prlnto on error ftiUUft 
t.eUina yo" wbat bu btPPtntd end ''"''' you • chtnct to recover btrort 
further d••••• 11 done. 

b. II you owltcb dloh on 1 clrl•• wbllo lbttt It 1 lllo optn 11.11 .l1IX. 21lLu 
4rtvo Iaven thourb tbore lo no lilt open on tbo 41ok bolnr owllcht41. FLEX 
will clobber tho dlok. STAII-DOS will noll 

c. When 1 rendofft ftlt proer•• txcttdJ Uat tilt ot tbt rtndoll flit etp. 
PL!X will clobbtr lbt dlalt, STAII-DOS will noll 

4. Wbtn on old rondo• tile lo updotod. STAII-DOS chtllltl Ito dote ond 
II•• to •bow tbot It bu bun •oclllltd. PLIX lteopo tht old date. 

t. Wl\tn t proartM 11 loecttct fro• a dltk. or wbtn tht •print error• 

roullnt It celled to report tn error. 'LIX tr•••• Ptrtt ot tht cyrrent 1.111r 
flit control block. STAII-DOS doll noll 

t. When you try to tcctst 1 rencto• record whlcf\ 11 btyond the end or 
tn extatlna randoM rue. FLEX simply rtturnt en error "'''''''· STAR-DOS 

ectueUy IIYtl you lht option or txltndlna tbt tilt to Include the dulrtd 
record. 

t. Ptrbapo "'00\ lmportonl ol oil • .liJ l.ll.lll l.li.R.ULl. STAll-DOl W lll.l.tD l.i 
iliL svatomut. Wbtn wt flr1t lntroctuctd STAit-OOS. cuttotutl uportt4 to•• 
buts en4 "' t1xed tbt•. Wbtn to•• lnco•petlbliUiu wart round ttetwean 
STAit .. OOS end txtat1n1 tott•art. we ttxed tt"•· Wbtn cuato�tra requuttd 
tbe tbtllty to tXItnd tMittlna undo• flits. we put It ln. When 1 recent 
custo1 .. r ouuutod thot we odd ptp11, wo odded tht IHPIPI and OUTPIPI 

co•u•tn4s. When 1 C:\Uto•tr tSidn'l lilt our error MtUtltt. we tddtd 
uatr·chenattblt error hxtl. When • tortlan tlctnttt aaktd for ptrtalulon to 
tronololt all ol STAII-DOS Into Frtncb, Wt alodly I lYe lt. Whon one YOU III 
cuttomtr ttktd tbtt wt •••• tht tloot proctta a bit MOrt friendly. wt tvtn 
oddtd 1111 word 'tblnlt you• to tilt ••anon lltsUaa. 

tn thort. we tupport STAR ·OOS and we tupport you. lvtn now. •• wt 
prap.,e our STAll-DOl lor UOOt I UOOO I UOlO co•puttta, our aoal II IIIII 
to •eke STAR-DOl u olmple ond \lllt•lrltndly u potolbla. Our Ult 

STAll-DOl will otlll lie totally coapotlble wllb our uo' STAll-DOl. will be 
able to lntttchlnft 41okl wltb It, on4 will bt uud In ••cb tbe oo•• way. Wo 
will 110\ obandor> STAll-DOl 11111 becouu we are upondlna to tbl UOOO 
world I 

c�puter Pubtlsh,no Center 
68" " 1cro Journal 

5900 cas,..ndra S.ltn Ro .. o 
Htxson. Tenne3See 37343 

Dear Strs: 

�nrnwar� El�ctron•cs 
p 0 Bo� • �78 
HOlt. "lchiOiln 
48842·0278 

6enChbOard 88S has been onl 1ne SlftC(I OClober '· 1984 Ve 
opof!rale t-he s-y.st•• 24 hour.s •ach day at 8/Mil. '300 beud. The 
host co.put•r ts a Tend)' Color COMPUter With tour dtsk drlvea 
and orlotnates fro. Lenatno. "'chtoan. Th� telephone nu.ber 
Is C�17> 394·2447. 

Long distance callera are r�uested to drop • l ett er or POSt 
card of confln.atlon to the addresa ltated abOve ln order to 
ecc�ss the downlOQds C.lt•r� •�st please •nd•cate whacb 
co.puter th•Y use 1n o�d�r �o avo i d  diS8PPGintaent. There t s  
a CUEST access an d an online aopl tcataon for local c a l lers. 

Dear Don, 
1 •• another avid 68KJ reader vho find• that your 

aagazlne just eee•a to be getting better all the tt.e. 
Perhape I should eay OUR magazine, being a Hotorola 

micro fan. When reading your coamente, 1 feel you're 
converalng vtth 11e personally. 

ay the vay, 1 run a 6800 SS!iO eyete• (and badly vent 
an HP09, u s e d  o r  p r e f e r a bly, b a r e  board) and hawe 

recently etarted exploring cocoland. 
Havlng been caught by the demise of Data Syate•a "68", 

belng dovn the price of a couple of boards, I'd like to 
knov 1f Roberteon l!lectrontce, of 1003 Warm Sande Or., 
Albuquerque, NK 87123 are etUl eelll.ng thelr CLK68-l 
Clock board •• 1 haven't seen their adde for avh1le. 

Also on pS2 of July'• 1111ue, a claaalfted ad by a CU 
Shattuck contained exactly what t vant, e/h KP09 boarde, 
elk board etc, but 1 heel.tate becaule of the rhk. l:r.ve 
you heard any coaplainte? 

Youn Sincerely, 
Steve Petsche! 

Bditor"'e •ote: Steve, •• to the Data Syetea boarde 1 

still hope that they will eee the light of day asain. 1 

set calla, a l l  the tiae, a�ktng about theee, and other 
kit/board•. We have that market cornered, but no one is 
villtng t o  b e t  a fev bucks on thea. U ve bad aore 
hand a, I would be very te•pted. 

I believe that Robertson is atUl eelling. We use 
their boards and they work fine. 

Aa to the clauifieda. There ls no way ve can check 
thee out - you're on your own. However, if anyone ever 
g o t  r e a l l y  atuck, 1 have not heard. 1 gueaa it haa 
happened, but it is like buying aeything else second-hand. 
No warranty, you takes your chance• for the lesser price. 

Thanks for the other nice worde. Watch out for the 
Oingoa! 

DHW 
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Dear Hr. Wlllta••: 
Thenk you for a great •agadne Uke 68' Micro Journal, 

please find encloaed a check for the aaount of $66.�0 ln 
order to extend .y aubacrlptlon for 2 .ore years. 

I'd like to glve thanks to Or. J. Pentecoat fro• 
C.I.T. (68HJ,Jun.82,l8) for eupplylng me wtth the 6801 
Tlny �aalc and control related lnforaatlon. 

Recently 1 had to dtsauemble the .onltor code• (vlth 
•o•e e t a n d a r d  l a b e l e  & co••ente) for the Compacta 
Untboard 10ld by O.R.C. If ao•e of your readers a r e  
lntereeted l n  a copy, I'd b e  glad t o  eend it t o  the•• 

Sincerely yours, 
Prof. Ceza Holzhaker 
Apdo. Correoa 1393, 

Merida 5101. 
VENEZUELA. (S. America) 

d.p. johnson 

microcomputer consulting 

76SS t0<1thwftt c...S.CI'ftl ocr.-t • po<tland. M.,.,., 97223 • (503) 244-8152 

NEW PRODUCT ANNOONCEMEIIT 

TWO MEGABYTE 55-SOC RAM DISK BOARD: 

The RD2 is a 2 Megabyte "Ram Disk" board 
for SS-50 6809 systems operating at up to 
2.25Mhz. The R02 occupies 258 bytes of 
address space on the bus, two bytes are a 
sector select register, and 256 bytes a 
window into the ram. Up to 8 Boards may be 
used in one system to provide a ram disk 
with 16 Megabytes of storage. The RD2 is a 
four layer board 5.5" x 9", refresh is 
transparent to the system and because the 
average cycle rate of the rams is low the 
power consumption for 2 Mb. is under l Amp. 
The quantity one price for the fully 
populated, assembled and tested board is 
$1150.00. A diskette with drivers for OS-9 
leve 1 l li 2, a formatting program, and a 
test program is available separately for 
$30.00. For more information or to order 
contact: D. P. Johnson (503) 244-8152. 

_____ llQL9J1? ----
�""'-

New Product! 
CRASKB(�) CROSS ASSEKBLER 

NOW AVAILABLE FOR 0$9/61000 

PORTLAND, OREGON: LLOYD l/0 ennouncee the releeoe of the CRASKI 
8it M•�ro Cross Aaaembler for "ierowece • a 059 diak operatin9 

eyote• for the 61108 fe�fly of m!croproceosors. ln recent 
lncreealn9 req�ests tor the OSt/68818 version of CRASK•, 
LLOrD 1/0 has trensleted Ito rout year old CRASKB for tho 
059/6119 and PLEX/6119 to the OS9/6ttll onvlronaent. 

CRASKB oup porto aoaembly len9uege eoftvore devel opment for th••• 
•lcroproc:eaoon: 1812, 6502, 6818, 6811, 6313, UU, 6115, 6189, 
6111 , TKS 7118, 8148/ramlly, 1151/faally, 1111/15, Z8, and the 
Ul. CRASMB Ia e full leetured eue10l>ler vlth ••cro and 
conditione! esseml>ly fac!lltaes. It 9enerates object code uolng 
4 different formato: none, FLEX, Kotorola Sl-59, and Intel He•. 
Another format ia available which OYtputa the aouree code efter 
aoacro ••panaiOfl, etc. CltASIIII ellova label (sya�l>olol length to ll 
eharae�era a"d haa label croaa reterencln9 optlona. 

CRASK• for OS9/68tll Ia evellal>le for C4l2 In US funda only. It 
aay be purc:heaed vlth VlSA/KASTt�CHARGI carda, choc\a, us .oney 
ordera, or US 90vern.ent (federal, atat•, et�.) purehaae orders. 
MOTt: pleeae add $5 ahlpplng In the us� and uae your atreet 
eddreso for UPS ohlppaents. Add $38 for ell over•••• ordero. 

CRASK• for 059/6119 and PLtX/6119 coot S3t9 pluo ahlpplng. 

You aay con\oc:t Prenk Hoffmen at LLOrD 1/0, 19535 Ht Clleen, 
Portland, Oregon, 91231. Phone: 15t3) 666-1197. Telell 911 381 
5448, enaver beck: LLOYD 1 o. taayllnk: 62146111. 

(CRASKB Ia a tred.aork or LLOYD 1/0, 059 lo e trode•ark of 
Klcrovare Syst .. a, Inc., PLEX lo • trod .. ark of Technical Syate.o 
Consultants, lnc.) 

L,�ovo vo • • ••�• NE o .. , .... 8T1111n • �o•T._ .. ,..o. Dill e'723:0 • ,. ...... Ho,_., ...... 
caa�• •••· 1 o•., 1"'W")C • to :aeaa4•• u.ovo t o 

Centlemen; 

Here's a 1110d1fled verslon ot " patch r"m uRing in " 
bulletin bo10rd progra• currently under dcvelop��ent. lt 
111ight be of use to others wt.shlng to aake things easter 
for new or occasional users of �LEX syeteas. 

It re-directs the error routine vhen the operator 
inputs a question taark as a com��and, Usttng a help fUe 
on the systea drlve cAlled nt:l.P.III.I' instead of returning 

+++ WHAT?. 

HELP.TXT is the A8Rembler inpul Ustlng. 
HELP.ASH ls the IISRembled output Ustlng. 
HELP. BIN is the assembled blnary output fUe. 
HELP .HLP is a saaple help text flle. 

Best wishes for your continued success with an 
eJ<cellent and most vaJuab le publlcatlon. 

Jon H. Larimore 

l.UO•ttt:l.P.ULP 
1.10\J• 
).00.• , .. ,,.e Control 1-. t.-pourlly •ctlv•L•d. 

4 .o)()o 
).•,.•·• Ohpby ul thl• rtae viii bi" �tltVW"n unl' •c.reen at • tl .... 
b .... ,.. 
l.tH_.• Tn ,.,.,,. on to thr nu'll .,.,. .... n. rrwol!l" thn t;sc '-«"1• 
e.•�<�-
9.no-• To tr,.tnue dhpl•y ol thl• 1 th, pr�•��� lttt'UlN. 

IU.tl(l-
ll.r� ... 
I /,1,..., 
ll.•illl-
141.1",. 
I ).0' .. 
ltt.Ot� 
"·'"'" 
l8.UU• 
19.011)o 

20.oo-
21.tl0-
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n.� 
21.� 
24.� rtlla t• a et•Mard ASCll teat llh. cre•t�d vlth uy of ••••r•l word 
tS.OOaproc•••or• or teal HI tor•. 
n.ooJoo 
l7 .oo- 1t •taht contatn: 
2-.IM)o 
lf,OJII-1. 
)O,IMI-
11.ut)-2. C•lll � •1nta• fo.r • vor·d l''"cfl•llnr. 
H.UI)o 
)),UOo), 
)4.� 
)),IJC)o 
l�.QII-

A caulo, fJf otMr t••t I &lett cont•Jntna lnfor .. tlon •MN' .-net 
lnltt'VCtlOM fnr Ull ur I,.Clf h: eyate• utillll•• Or proar.a..t, 
aloftl vtth tl'\1\ructione for LlSTll\l th••· 

Jt ,,, .. ,. A ('•lo\lO• nf prln&e4 "Y•U·• 1 nauurt lf'tf'l .,."'"-'._Ia and/ur ""-"'" 
)I,IJO- nu..t)ore lor •ltecll h; llh.tbl•· ... 
lt.oo-
40.()()o 
41.011-
U.IJOo 
n.oo-tiiD or H&l.l' ruz. 
U,IJO-

'·"' 
2.11• 
) .•. 
4 ... 

s .•• 
Ul• 
I.M• 

'·"' 
'·"' 

II. II• 

li.H• 
12.H• 
U.H• 
"·"' 
15.H• 
16 .... 
17 ••• 
IS. til• 

1 ..... 
2t.H> 
/1 ••• 
22.H: 
H.N• 
14.H• 

�5.•· 
? •••• 
1/.H• 
28.H• 
29.H• 

li.H• 
li.M• 
32.H• 
ll.H• 
34.H• 
35 ... 
l6.H• 
$1 ... 
38.M: 
J9.H• 

41 ... 

41 ••• 

41.11• 

u .•• 
44.11• 
4�.11· 

...... 

41 .•• 

48.tt• 

49.11• 

51.11• 

SI.M• 

�1.11' 
Sl.M• 
� .... ,. 

SS.M• 

54 .... 
SI.M• 

st.M• 
59.M• 
"'·"' 
;a.•s 
�J.tl2 

Ctet 

CIM 

l/1. 
IX13 

....................................... 
t 68t9 fLEI HELP P1tch 
' 
t ly Jon H. L•neort 
t 59tl Ar II nqt011 lhd. 
• Ar II n9ton, Y1. 22214 

t HElP u 1 ,Itt� to tht FlEI COS 11luc� 111!1 
t liSt 1 tt•t hit on tht systte duvt c•lltd 
• 'HElP.Hl.P' llllmnrr 1 ''' u 1nput u 1 

t coetlnd. llnstud al suply autpYtt1n9 
t '1111Af1' .I It u 1Aif11dtd ta ukt tht fl£1 

• DOS soe"h•t lntndllrr fill' "" or cnull 
t uurs. 

t HElP ••II 1t19at1tlly iC!uilt tht IIYS£1 
• dtptb •nd p1uu control 1, thrn rrturn 
• tbu to thtlr pr,.1ou1 ntt•••'· 

t HElP Olli'UIJv rtudu In tht UDUJH flU 
t pnnt 1poolff 1ru In 1 PT•69's I!Afl, 

• II you'lf u11�9 lbu 1ru l lll' • •paoltr or 
t othtr rovllnt bOIItvtr, you Ny 1111b to a.& 
t 11 •t h1qh ettOry trtstlt1n9 IIEIIEJIOl, or 
t prrh•p• 1n •nothtr lUI hblt uu. 

• YooJ ,..y tlthrr 1ppt11d thu to y011r hrltnll 
t duvrrl llllllt cruhn9 1 ,... FlU.SYS, Ill' 
t sat,ly li(l 1t uun9 th SIARlll' rovtlnt. 

1 lht 'q•twl' tqultt hlo• u •• undocu•nhd 
t loclt1oft •• ""' Fl£1 Vlfllon 3.11. If 
• you 'rt u11n9 • di lftrrnt vtrtiCHI of FlEI, 
t 1011 should vtrlf1 It 'I ICCIIriCy pnar t a  
I IUte�ly. 
• 

t lo vtrtly thu, nt yoar -•tar _, duep 
t rovtlnt to look 1t iddrtu JCOH. If tht 
• eodt '8£ CC56' 11 tbrrt, you 'rt C«. If nat, 

• thtn •uin uu tht M-y duep routint to find 
tho stnng 'IIIlA I", !loc•ttd It tct56 1n •"' 
fl£1 Vtruan l.lll. lhtn, tind tht 'BE nnnn' 

t llDI Unnanl todt u llllith 'ntnn• u tht 

• •ddrtu of tht llfst bytt ol 'IIIAI'' 1n your 
• FLU. lht iddrtn of th.t '8(' •ytt of tb1t 
• '8E nnnn' codt should bt your corrrct 
1 '••ttrk' tqult. 

t Aho, thtd tht v1lut of 'tre4sp' hrt. It u 

t ut lot 1 24·1lnt hrt1n1l duphy. You ••Y 
t nftd to c�••t• 1 t. 

• COS Cauhnh 
• 

llabul tqU ., ... Input lint bufhr 
pspool tqU tc7M Pnnt 1pooltr ut• hi11VItd1l 
qurcnl tqu tcllb Pnnt qut11t countrr 
dtpcnt tqu kcll llfS£1 dl "hy dtptb Cllllllt 

U.M= CU9 

64.tl• CCII 
�� .... CCI4 
66.H= ctl6 
67.11• COil 

68.tl• COlE 

69.1f• CD41 

II.M• 

II. II= em 
12 .... 

/l.ll· 
14.11• 

IS. II• 
lb.ll• 
1/.tl< CD09 
18.11• CD09 1£ 

19.11• CODA em 
81.11• 

81.11= 
82.M• 

IJ.H• CIH 

, ..... 
r...M• 
116 .... 
"···· 
•••• 
..... 
...... r11t l' 11 n 
"·"' Clll lf l! l' 
n.H• C7ti lt lt )t 
fl. It• Cllf l' It lt 
"·"' C11C lt J• lt 
� .... ,,. lt lf lf 
...... 
"'··· I'll' 
...... 
. ..... 

(IIJ H 

...... em 11 
lll.lt• Cllt It 
ltl .... Clll .. 
Ill. It• 

....... Cllf 10 Lfll 
1., ... em 11 ll 
...... (114 lt )S 

ltJ ... em •• c111 
....... emil' "* 
1 ...... CI:O U •• 
Ill .... Cllf II .. 
lll.lt• Clll ll ., 
111 .... em., .. 
m.•• ltm JE C/JD 
Ill .... 
liS .... 
ll�.lt• 
117 ... 
....... 
....... 
IM .... 
lll.lt• 
m .... 
m ... 
m.• 
1?$ ... 
171.1t• 
lll.lt• 

1M .... 
171 ... 
llt.lt• 
Ill ... 
Ill ... 
llJ .... 
Ul.lto 
��··· 
IU.It• 
m . ... 
lli,M• 
m.•• 
Itt ... 
Ill .... 
141 .... 
141 .... 
lll.lt• 
liS. It• 
14l.lt• 
147 .... 
"'·"' 
....... 
lSI, Ito 
ISI.It• 

(131 cc Cltt 
(Ill fl CCII 

ClM II real 
CJII 26 " 
em'' em 
''" 16 C11C 
Cllt II Ctll 
me " ctlt 
Cllf U .. 
C"l IC CIIF 
Ll)l -· II 
CIS. II «" 
C7St CC CJU 
me " ((16 
CJ!If D (041 

m1 11 em 
t765 71 " 
C761 If em 
(7 .. 1f CRl 
eJU If C71! 
CIJI 11 " 
t7711f em 
em 7F em 
C711 71 eNl 

'"'. eJ� 

em n Ctll 
"" 1£ CNl 

Cltl IC If )l )I 
C�" II II )I 
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p1ucon '4• '"" llYS£ I PIUU contr al 
httrt rqu Icc II lut ltrtinlllll' chuuttr 
bufpnl tqu Icc 14 Input h nt bull" pautrr 
IICrtq tqu tccl6 EICtpt rtturn rtqutff 
.. , .. t tqu tcdll .... lllft 

pltrnq tqU led It Pnnt • stnne 
dot•od tqu Std4b C•ll IKIS n 1 •..Oroutlnt 

qsl.,t tqU tcdd9 > :> VEtil F! KFOU ASS£1181. f < « 

t II '?' II Input U I COS COIIUd, thfll 
1 • I ut 'H£LP. HlP' 

Ot9 
feb 
fd� 

qsttrl 
Sit 
btl pi 

Po1 nt to COS .,. proctn uu 
Stull • JIIP' ant.an1c lA to thu byh 
Stull •-drtu af thu rout ut uto 

1•• vtciOt 
• Run lh11 r1111hnt 1ft tht unustd ''ooltr lrtl 

• Dtltb froe ''" to •train• tf rot rtloult 
t Uut cOIIt to .. other ••t" .,,, 

• ou .. lt ,, jflt ttooltr , ... 'ftc tors 

let tlf,UI,Ilt rtl IIS'o ,,., 
let m.m.m 
"' t)f,flt,tll 

let lli,UI,UI 
"' tll.tlt,l)t 

let llt, tlf, Ill 

... , .. ,,., ,htl rr .-tnt I IIUI' t tt 

let • fttu '"'"' '"""' to I 

,,_,, feb 11 -..." ot 11"" , .. ltr••••• "" 4h,hr7 
...... lei • ,_.,, -.. �� .... 
, .... , lei • ,.., .. ... ,, 'H" fl14 

,,,,1 ... hUr• Set tlllr 1411 ••·•••"• ''""'" tlfwt 
UPI , ., ... ll • 4'-ttti• • .,., 

... ••If• lo. Olt.-t .... ,,. 
14Y '""" '"· .... , to ll!l' lilt·-
... .. .. �., POIOI to fir>! '�"""' .. lopvt . ... .. u .. 

... 1,1 .. . . .. 5tt 1 chAracltr. po11t to t.H •nt •• 
. .,. II h II l�t """' torol11tor? 
••• lltlpl '" 
,,, ... lo. ttort It. ptut h •rrt '•lfH lorahoa 
,., -•lpl Stort ••Jt dtlt�thr 

,,, ,) ... 111114>11 Itt 111,111 t.uUiff o�tHtHt 

... .. ,,., Stort II to ltlltr ,.lotor 

• Stt IIISE I hrflotl '"'lay lion ••4 '"" 

til _.,,., h hn11u1 hat ,..,_. ut1 
"" hl,4 '" 
,., "'"4 ... "' ,.., ... ,, u., 
... ,,..., Itt....,. of 111ft lt<•lotl uo fhfl• r 
th Mplot Stort It •• ltTSll ,.,n rothtw 

lltl,4 lit , .. e. h '"'" •1 
• •• 1111,, '" 
lor , ..... In, ut • ..,. ... , n,. 
... 1111 lift •puu ""• ulH 
'" , .. ,. '"'" .. ,.Jill ., ...... 

.. I, ... lit I, • Stl rot•• 14*'" lor nu,.·rttwo 
... ttcr .. Stort 11 
jl' ...... C·lll IIOS n • .,.,., .. hat 

• ltttt rnsu to""'"' ulh .. , 

,,,,. hi ..,u, ,..,.,.,, ,.,,, ""'"1 
"- llolp7 .. 
clr "'"' r", rhu fh• 
cl r "''"' w cl .... ,.,,h ,_, .. 

... ,,, hi , .. u, ,..,.,.,, , .... nit I"' 
... lool,. .. 
clr , .. u, '"· ehff "" 
clr .... , ... Ao4 tltw ,,.,, c•trol 

,,,,. ,., ..... , ttt.,r� to •u• thtt 
• 

,,,,, ... M1hl Polol to 'HI!' 

Jlf ,.,,., Oot,.l It 
,., .., ... ••••• lo Ntl thtl 

.. ,It< let 'liSt ,t.IIL, .II,., 11,1 
••tot '" ... .,. ,. 
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C a n a dian Conc�els li !Lt��d�--�-,--nn 
11 Wagoners Trail, Guelph, Ontario, Canada NIG� 

(51g) 824 0911 

Co�uter Publlshlnq Center 
68' Micro Journal 
5900 Cassandra Salth Rd. 
Hixson, Tn. J7343 

Dear Don: 

1 have thoroughly enjoyed your aagazlne over the years 
and �Ish you all the best In your cont inuing efforts to 
provide the dedicated users of Motorola •lcroprocessor's 
�lth current lnforaatlon and editorial co•-ents. As an 
engineer and •lcroprocessor user since the days of Intel's 
4004 I found that the Motorola 6800 and 6809 1lcroprocessor 
designs have been easter to progra1, and easier to teach 
progra••lng �lth then the Intel devices. At this tlee I 
�ould like to present you �lth •r vision of a drea• aachlne 
for the 68xxx users. The Apple Macintosh �as a start but no 
expansion and to restricted, the Co110dore A•lga looks 
pro•lslng as well as AT&T's Unix pc, and perhaps the 
Pinnacle. 

first the har�are requlre�ents. The llclChfne lust use 
a 68000 preferably a 68020 �lth a 68881 aath coprocessor or 
at least a socket and support for ft. The disk controller 
lUSt support OMA and handle hard disks as well as floppies. 
The floppies lUSt be capable of one .egabyte or as close as 
possible. The chassis should have the capability of 
10untfng at least one full size five and one quarter Inch 
hard disk, and a three InCh floppy or five and one quarter 
Inch floppy drive. The 11dhfne should support at least t� 
serial ports as well as the console keyboard and a 
bidirectional par1llel port that aay be used as a centronlcs 
port or Input fro• electronic devices. four serial ports 
�uld be preferred �lth one of the• reserved for net�ork 
Installation. Me10ry for this �achlne should not be ll•lted 
to 512k but should start at 512k �fth so�e sockets for 
expansion to one .ega�rd of -e10ry �Hh so-e buss extender 
for further expansion. The Ideal aadhlne should have at 
least 1edfu1 resolution graphics In the order of 512 • 460 
pixels and virtual screen support. A high resolution 10de of 
1024 • 1024 �ould be delightful. Color �ould be nice as �ell 
as •ultfple screens. Please don't default �fte anr l blue for 
text 10de, ho� about black on �lte as the Mac or green on 
black �fth a faint border. Sprites �ould be an Interesting 
�ay to support qraphlc sy•bols etc, as well as anf1atlon. 
The A•lga appears to be capable of this. The graphics 
outputs should Include RGB digital and RGB analog as well as 
a co1posfte video output. The A1fga's speach Is nice as well 
as the sound 9tneratlon chips. The syste• should support a 
10use. The Macintosh's 10use and the operating systeiS 
support of the 10use Is a little too restrictive. I �ould 
like the 10use to have a cross hair as well as a linear 
10tlon lOde for digitizing and dra�fng. The above 
requlre�ent aay require that the 10use have t� 10tlon 
wheels to detect rotation of the 10use. That fairly well 
suiS up the har�are requlreeents except for a battery 
backed up llee of day clock chip and that the cpu speed be 
as fast as possible. 

The soft�are requlre�ents are also quite stringent. 
The �lndo�lng capability and pull do�n �enu of the Macintosh 
Is nice for a lot of applications but having used Unix 
syste• •v• and the •csh• (c shell) vlth the co�aand line 
expans 1 on features and It's progra••l ng 1 anguage I de�and 
that the operatIng syste• support both. The csh has been an 
Invaluable tool as •any prograiS In Unix are shell 
executable files calling syste• utilities laking use of 
various fll ters etc. The shell has saved the systeiS group a 
lot of progra .. tng by �aklng use of the piping feature and 
various filters. The serial POrt drivers lUSt be able to 
handle bidirectional Xoff/Xon flo� control and be capable of 
generating and trapping a break. The Ideal operating syste• 

than �uld probably be Osg as In aany �ays It Is faster and 
10re rell�ble than Unix for a single user syste•. The 
aachlne should have so�e CAD/CAM soft�are capable of 
generating printed �Iring boards and scheaatlcs. The 
graphics soft�are should support a laser printer for duiPfng 
the graphic laages as well as all Hewlett Packard and 
Houston Instru�ents plotters. The progra•lng languages 
should Include Baslc/Bastcog, Pascal, C, fortran77, STSC's 
APL, and perhaps NJA and Modula. These languages should all 
aake use of the coprocessor If Installed. Mlcro�are's 
Baslc09 Is fairly co1plete but It lacks so�e of the 
flexibility of even the Applej('s applesoft basic. The aajor 
feature Is being able to dyna•lcally dl�enslon array sizes 
at run tile. This sl•ple feature of :A=IOO and 01• 
array(J,A) has ll•lted Baslc09 aany tl�es �n trying to 
�rite universal statistics packages. It would be nice to 
have so�e data base soft�are perhaps sl•llar to the packages 
on the IDM pc's or Unix's unify. 

The reasons for so�e of these har�are and sort�are 
requ I re�ents I ad• It depend on the Intended use. Current 1 y 
a• e•ployed at a University �re we use co•puters to 
display stf1ull on the crt and Ieasure the ti-e for a 
subjects response, as well as control If ng laboratories, 
collecting data, and analysing the data. The Mac has not 
been a good laChine as It Is very difficult to Ieasure a 
sl•ple yes/no response vfa a parallel port or to sign�! 
external equlp�ent other than through the serial ports, and 
has no 1ultlple video screen support. Prl�arlly we have been 
using the Wlcat 68000 (Unix syste1 V), Gl1ix 6809 
syste•(Osg), Apple)('s, and I� PC'S (yech). The pc's are 
very flexible and have lots of soft�are but I detest the 
architecture (ancient and slo� although having aath co
processor lakes the• faster In so�e applications). 

Please excuse the rallblfng but I've been �altlng 
patiently for this aachlne. The technology Is here and so 
are the custo�ers. Perhaps Apple has so�ethlng In the �orks 
or perhaps the A1lga �lth Os9 1ay be acceptable. We as users 
keep hearing ru10rs of such aachfnes, �re are they, how 
•uch longer �Ill we �aft before buying those blue 1achlnes. 

Yo��s Truly��:_ 
Wray H'afton 

nv PIGeOCT ,_1 1, **ft 

Peripheral Technology la announcing a ne� single board 
computer, the PT-69-4. The PT-6 9 - 4  � a s  dealsned 
lpeciflcally vith OS/9 in llind, plu1 expanded capablltty. 
The board haa .S'JK of uaer Rae as opposed to 56K in the 
PT-69-4. It .tao has t�o additional aerial porta. The 
PT-69-4 featurea: 

• 6809 Proceaaor vith 1 KHZ Clock 
• Four RS-232 Serial Porta uliog 6850 ACIA'a 
• Two 8-bit Parallel Porta uaiog 6821 PIA 
• TiM-of-day clock (HCI46818). A battery holder la on 

board for a Uthiu• 'battery. 
• S9K of Uaar Rae 
* 4K EPIOH 
• 8 Double ddad/doubla denalty controller c:bip 
• Board can be c:onfiaured to read atandard Micro�are and 

CoCo diak for .. ta with a aiogle ju�er change. 
• OS/9 available for either the PT foraat or Hicro�are 

CoCo for .. t. 
* Joard alze: 8.4" X S.S" 

PllClNC: ln ainj�le quantltlea, the b o a r d  h $325. 
Quantity dhc:ounta are available. OS/9 for the PT-69-4 
11 $200. 

For .ore lnforaation, contact: 
P&lllPBEIAL TECHNOLOCY 

1480 Terrell Hill R.d. Suite 870 
Marietta, Ca 30067 

404/973-0042 

OS/9 ia a tradeeark of Hicrovare and Hotorola. 
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Dear Don, 

Hany thanka for the back laauea for 1985-l've been on 
holiday for eoat of August and all but the Hach ieaue 

have arrived alre ady. 

Please aend me the 1984 taauea from July to December 
Incl usive. 

Keep up the good vork. l Hrat ••v a�icrocomputera in 
1976 In the Co111puter Store on 5th Avenue Nev York. They 
h ad HITS, IHSAl with the crazy front pannel atolen fro• a 
DEC PDP8, and (of course) SWTPC. I wu uaing SWTPC gear 
up to a year ago (S/09 under uniPlex) tU 1 changed Joba. 
1'111 reall y  pleaaed to aee that maga and a�enufecturera 
fro• the n ere atlll eround. 

The current mechlne (•Y fl ra t) ls • 56K SSO buss box 
eaaeabled by .e fro• UK board a. Dldnt build it till three 
yeara ago aa l vaa acared of the time 1 knew l would 
spend on it-1 Also fly .odel planes co11patttively-ao held 
otr as long ea poaa. 1 think PLEX ia ideal for this type 
of 1Uch ine and dont see the need for 1110re RAM. l am a 
p r o f e s s io n a l  prograa�mer/analyat and think that huge 
aemo r y a  h ave 111erely made dealgnera and lmplementora 
aloppy. H y  tlrat mainframe had a.ll of 60Kb plus 8Kb of 

disk. In 1970 ve vere running a tiaoeaharing syatem vith 
4 terminate and 6 taaka In 96Kb and 24Hb disk and it 
seemed fast to us then. 

In general the software available under PLEX i a at least 
ae good aa 1 have aeen on many mainframes and minia. You 
will look In vain for a source-level symboUc dedebugger 
auch aa PL/9 haa on eachinea llke VAXen. 

All the beat, 
H. C. Cregorie 

�.4 -,1 ,;:..;/;/., //k/.4/'i""- / 
. 

, ... .... 

10 S11dlere Head 
Harlow 
Euex CHI8 6HC 
U.K. 
(0279) 445174 

MICROBOX II Single Board Computer 

Mtcrobo• II SIIC bor� boord (lb9.S Inch) 
plu.tl epro• due barr board (hJ tneh) 

ph11 t l r.,.•r• •nd •t•t .. • ul t lhy dh(' ().2) 40 t r"ck) 
Supplied vtth full conllruet,on 1nd opeutt nt note•. 
P 1 r��Va re •otoarce code on d ••e. 
S•all ·c· <O•pllor (6809) v/1220A KUPM< l l br• rt ... 
S••ll "'C .. co•pttl}r (680t) object. 
Prtcew tnc.hade atr-.. 11 pon age . 

$190 

29 
100 
1)0 

IUCRO CONCEPTS 2 ST STtPHtNS MOAO CIISLTF.NIWI CLOS. £!1CLANO CL�I �M 
Tolopho• e: (0242) S 10S2S 

PRESS RELEASE 

CHX / SCULPTOR AT COMDEX NOV. 20-24 

ClHIX vill be demonstrating SCULPTOR running on the CHX 
68020 UnlFlex-VH system at COMDEX. COMDEX vill be held 
fro• Nov. 20 through the 24th, 1985 in l.aa Vegas. HPD, 

the developers of SCULPTOR, wtil be occupying Booth H7171 
i n  the new Hilton Pavillion. You are lnv1ted to stop by 
for a demonstration. 

Classified Advertising 
Tano Outpost II, 56K, 2 5 .. DSDD Drives, �'LEX, MUMPS $895. 

HICROKEY 4500 Single Board Computer, Target 1211K RAM, 
FLP.X, t'ORTH, with opt ional 6502 CI'IJ 6 ROMS nR 11dvcrtlscd 
on p.SI Oec.84 68 Hlro Journal. $2100. 

LS[ 68008 CPU Card �ith Digital Research CPH/68K SJSO. 

1-PT-69 complcle wllh Ounl �·· OSI)Il lll >1k SyRl•·•n and 
Controller, i n cludes FLEX 1)()5. 

TELETYPE Hodel 43 PRINTI'.R - wl.th sedal (RS212) interfncP, 

and full ASCtl keyboard. LIKE NEW - New cost $1295.00 -
ONLY $559.00 ready to run. 

S/09 with Hotorol8 128K RAM, I-HPS2, I-Psr81lel Port, HP-

0 9  C P U  C a r d  $ 1 9 9 0 .  1-0HAF2 Ou o l 5·· OrlveR with 
Controller $2190. 1-COSI 211 HeR liard Otsk Systo:-m with 

Controller $2400. 
I wUl •ccept .ay re .. oe•ble couote�-offer II 

Call Tom (615) 842-4600 H-F 9 A.M. to 5 P.H. E.S.T. 
... 

EXORDISC II, EXOTERH 200, EXOClSOR 784 Printer. 
Tony Stein, Box 9211, Alexandria Va. 22104. (903)978-4766. 

Micro box I I u .. po�r'ful 6809 �•e d alnttl� bo•rd co•Puter p•ck•d 
with l noval h4! hu1t uret In an eaty to butld for•· 
Runnang undttr the PJex uper•t In� •r•tt• It cont•tn• WIC ot dyna•1e: u., 
8K ot e pro• , hiiJh retOl1JtCon ux.t .tnd � raphle d11playt.. up to )00 •euur 
t••Uu·. up co )12 tector eproa diMe, floppy dlac controller, Uf"tAI And 
paral le l 1/0, real•ct.e clock •nd eproa proxu�a�er. 
o\n ep ro• dllc th•L lootc.a to Fie-. lth • tU4tn dud vrltto proteued d rhe 
can be ptOR1'Aa•l:!d vtth &nythtna that vould '10raally be on floppy 
I nc ludi ng Jo'lell ftaelf. A r•• dlac that looata lt1te • at anda rd 
unprotec:ted dltC- acta •• • very !aat work dlac. Support lor tvo floppy 
drfv4!t h also on .. botrd. 
!xreptton•l •onochroM gr.tphtt �apabtlttlel ue pro>�lded by • ttt:C1Z204 
gr• p htt- dl•l'l•y conc.rol ler vhtch xt>�ea ve ry r,.., dtavtn" apeedt th roush 
hardvnc vector. clrclt::, rectangle, pattern and •re a I Ill tt•neraUon. 
The 'lea op.e:rat In� •y ah• c•n be booted rroa eny tund41rd ayttea dllc. -
t.onfl&uratlon t11 c•rr led out •utouttt.ally by the lupplted ttr...,en 
and all the uaual •oftv•rc ca:n be ua•d• 
KlcroboJ�: ll can be cont rollecl fro• a llt•nd•rd nrtal ter•tnal a eert al I 
p aullel keyboard a nd video .onllor or • aix.turt!l ot both. 

Specification: 
68109t! at.:ropro<-e•aor •uppor&tnc 60l of dyn ... tc raa and 8l ftr•a re . 
72204 sraphlc dleplay controller aupporttng 128l or dynaatc rae 
pa rl l t IOf'led •• eo.-.ochroM video dlaptay and nadl•c. 
Teat dl t phy of 84a24 or 108x24 ch a ra�te rt . Ot' tnvf!nt your o.m for .. t. 
Cr aphlc dhplay of 768aS76 ptuh. Very rau hardvare vectou etc . 
Coapotlte vtdeo and t�eperate video I tync outp uta. 
!p ro• dille u1ln3 four 21123 devte•• · M epro• proJnt.-er t1 on boud. 
f'loppy dhc e:ottt roll«r for 4& or 96 t pt •tn«le/doubh den•lty drh••· 
Two kS2')2 ae rlal poru vl th proau .... ble b.ludutel, )() - 19200 b.aud. 
Ctn t rontr• ty� p•r•lhl prtnter port. 
Parallel lt.eybo• rd port. 

Battery beclted ual•t t.e clock/calend•r· 
OlP avttch telel(tlon of Input 10urce, «kttput de-atinatton and autoboot. 
A.ddtttot��al 1/0 c•P•blllty vla uaer eap• naton b�o�lt. 
100'• or Htc: roboa IJ'• currently tn use \tOt ldvldf'. 

Tbt: rt r•"•r• tnc lu.det .,.u. dia,;noat tca . Ul tllt .... cr•phlc prt .. ttvee. 
terelnal ••ulator and auto-eontl3Yratton that enaurea that the board 

"lll boot l roa any •t• ndard rte • •  ,.u. dlac. 
Tht 1oltva-r• l nc hwlaa dhc for .. tur. prtntt:r drtveu, dhc allocation, 
alternatlve teratn•l eau1atorl, eproa proxu-r routtt1e1, real--tlM 
clock lupporc.. guphlc .. croa and deao, c:h•racter aet aource and •r• tea 
equttlll• 
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S-50 BUS/68XX 
Board and/or Computer 

Termlnale·CRTe·Printer• 

Diek Drlve•·etc. 

REPAIRS 

NOW AVAII.A8t.E TO All S50/68XX USERS 
Hoe Oota-Comp Division of Cf'l Is proud to onnounce the ovollablllty 
of their service deportment focllltles to 1ALL1 S50 Bus end 68XX 
users. Including ell brands, SWTPC - GIMIX - SSB - HELIX and 
others, Including the single bollrd computers. • Please note that 
kit-built components ore o speclol case, and will be handled on on 
lndlvlduol bests, It accepted • 

1. If you require service, the first thing you need to do Is cell 
the number below and describe your problem end contlr-. o Oo�o-cc..p 
service & shipping nu.berl This Is very Important, Oota-<:omp will 
not occept o r  repair Items not displaying this number! Also we 
cannot a d vise or help you troubleshoot on the telephone, we con 
give you a shipping number, but NO odvlcel Sorry! 

2. All service shipments must Include both a minimum $40.00 
estimate/repair charge end pre-pold return shipping chorges 
(should be saM 11n10unt you poy to sh l p  to Ooto-Compl. 

1. It you desire o telephone estlmote otter your repolr Item Is 
recel11ed, Include on a d d l tlonol S5.00 to co11er tong dlstonce 
cherges. Otherwise on estlmote will be malted to you, It you 
requested on estlmote. Estlmotes •ust be requested. Moiled 
estlmotes slow down the process considerably. However, If repolrs 
are not desired, otter the estlmote Is given, the S40.00 shell 
constitute the estlmote chorge, end the ltem(s) will be returned 
unrepolred providing su fficient return shipping charges were 
Included with Item to be serviced. Please note thot est I motes ore 
given In dotter amounts only. 

4. Ooto-<:omp service Is the oldest end most experienced general 
S 5 0 / 6 8 X X  s e r v i c e  deportment I n  the world. We hove over 
SIOO,ooo.oo In ports In stock. We have the most complete set ot 
service documents for the vorlous S50/68XX systems of onyone
YET • WE DO NOT HAVE EVERYTlUNGI But we sure hove more then onyone 
else. We repolr obout 90S o f  ell Items we receive. Cell t o r  

oddltlonol lntonnotlon or shipping Instructions • 

DATA-COMP 

••••••• 
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Now Offering: •FLEX •• (2 Versions) 
AND •STAR-DOS PLUS+'" 

A Family of 100% 68XX Support Facilities 
The Folks who � Put FLEX •• on 

The CoCo 

STAR-DOS PLUS+ 
• Functions Same as FLEX 
• Reads · writes FLEX Disks '34. so 

• Run FLEX Programs 
•Just type: Run "STAR-DOS" 
• Over 300 utilities & programs 

to choose from. 

PLUS 
ALL VERSIONS OF FLEX & STAR·DOS• INCLUDE 

TSC Editor 
Rfll$50,00 

+ Read-Write-Dir RS Disk 
+ Run RS Basic from Both 
+ More Free UtJities 

+ External Terminal Program 
+ Test Disk Program 

TSC Assembler 
Rfll$50,00 

NOW$35.00 
+ Super 800 Support 

+ Disk Examine & Repair Program 
+ Memory Examine Program 

NOW$35.00 

+ Free Color Micro Journal 1 yr. sub. + Many Many More!!! 

I• , l!lt!llr!IN@i§lit.jl 
2 TH!HLIHE DOUI�E SIDED DOUS�£ DENSITY DISK DRIVES 
SYSTMK WITH POWER SIJ���Y,CA81Nt:T,DISK DkiVf CA8�,J,H 
NEW DISK CONTRO�UR JFD-CP WITH J·DOS,RS·OOS OP£kATINC 
SYSTI!IIS, $469.ts 

• Specify llhat CONTROLLER You llant .J&M, or UlllO 11U.O: 

THLN�INE OOUI�Pl Sl0£0 
OOUB�! DENSITY 40 TRACKS $119.95 

IMfHM " rMJiii¥¥1 
Sin&le Sided Double Danaity 
Double Sided Double Danaity 

J�l! JPD-CP WITH J·DOS 
WITH J·DOS, RS·DOS 
RADIO SHACK I. I 

RADIO SHACK Diak CONTROLLER 1.1 

I A•"I"IWI!W¥ 
Cable for One Drive 
Cable for Two Drtvea 

DATA-COMP 
5900 Cassandra Smith Rd. 

Hixson. TN 37343 

'68' Micro Journal 

$ 24.00 
$ 24.00 

$139-ts 
$159.ts 
$134.95 

$1)4.9!1 

$ 19.9!1 
$ 24.9!1 

� 
C!IC 

64K UPGRADE 
FOR C,O,E,F, AND COCO II 
KADlO SHACK BASIC 1.2 
IADIO SIIACI DISK BASIC 1.1 

DISK ORIVM CA81Nt::T FOR A 
SINCU DR!YE 
DISK DRIVE CABINET FOR TWO 
THLN�INE DRIVIIS 

ntrrus 

EPSON LX-80 
!PSON HX-70 
IlPSON I!X·IDO 

AIXUIOCJU roa &1'1011 

8148 21 SBRIA� BOARD 
81H l2K RXPAND TO 128K 
IlPSON HX•IIX·HO kl880HS 
IPSON LX-80 Rl UONS 
TRACTOR UNITS FOR LX-80 
CAlLES 6 OTHMII INT�IU'ACMS 
CALl. POR PRICING 

SHIPPING ...:: 

$ Z4.U 
• 24.9.5 

• 49.ts 

$ ... u 

$219.ts 
$125.95 
$495.9.5 

• 19.95 
$169.9� 

• 7-t� 
• 5.9.5 
t l9.U 

USA ADD 2• (61 5)842-4600 FOA£16N ADO Sa 
I"IIN. S2.50 FCH O.def'l"'l 

Telex 5106006630 
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os.gn� SOFTWARE 
SDISK-Standard disk driver module allows the 
use of 35, 40, or 80 track double sided drives with 
COCO OS-9 plus you can read/write/format the 
OS-9 formats used by other OS-9 systems. $29.95 

SDISK+BOOTFIX-As above plus boot directly 
from a double sided diskette $35.95 

FILTER KIT lt1-Eieven OS-9 utilities for "wild 
card" directory lists, copies, moves, deletes, 
sorts, etc. Now Includes disk sector edit utility 
also. $29.95 ($31.95) 

FILTER KIT 112-Macgen command macro 
generator builds new commands by combining 
old ones with parameter substitution, 10 other 
utilities. $29.95 ($31.95) 

HACKER'S KIT lt1-Disassembler and related 
utilities allow disassembly from memory, file. 
$24.95 ($26.95) 

PC·XFER UTILITIES -Utilities to read/write and 
format MS-005"' diskettes on CoCo under 
OS-9. Also transfer files between RS disk basic 
and OS-9 (requires sdisk). $45.00 

BOLD prices are CoCo OS-9 format disk, other for
mats (in parenthesis) specify format and OS·9 level. 
All orders prepaid or COD, VISA and MasterCard 
accepted. Add $1.50 S&H on prepaid, COD actual 
charges added. 

SS·SOC 
1 MEGABYTE RAM BOARD 

Full megabyte of ram with disable options to suit any 
SS-50 6809 system. High reliability, can replace static 
ram for a fraction of the cost, $895 for 2 Mhz or $995 
for 225 Mhz board assembled, tested and fully popu· 
lated. (Add $6 shipping and insurance, quantity dis
counts available.) 

D.P. Johnson, 7655 S.W. Cedarcrest St. 
Portland, OR 97223 (503) 244·8152 
(For best service call between 9-11 AM Pacific Time.) 

()5.9 IS a lrlldomllti< of Mlci'OWilfll and MOIOIOII Inc. 

MS OOS 11 a lnodemaO. ol Mi<:oosolt. Inc. 

COKPIIJUl EVALUATION SIUlVICES 
By: Ron Anderson 

The S.E. MKDIA Dbiaion of Coapoter 
Pobliabibg Inc., 

is oUeri.q the following SUBSCIIBU. 
SERVICE: 

Due t o  t h e  conataot and rapid updating and 
enhance•ent o f  nu•eroua co•pilera, and the 
d i f ferent utility, appeal, 1peed, level of 
co••unlcatioo, •e•.ory u1age, etc., of cUiferent 
co•piler•, the foUoving aervicea are nov being 
offered vith periodic updatu. 

Thb aervice, vith updates, v1ll allov you vho are 
vary or confu1ed by the various clat.s of co•pUer 
vendors, an opportunity to review co•pariaone, 
co••enta, bench•arlts, etc., concerning the uny 
different co•pilera on the urltet, for the 6809 
• ! croco.puter. Thu1 the savings could far offset 
the a..U coat of tb!a service. 

Many have purchased co•pUen and then discoYered 
tbat the particular coapUer purchased either ie 
not the .oat efficient for their purposes or does 
n o t  c o n t a i n  f e a t u r e s  neceaa s r y  for t h e i r  
a p p l i c a t i o n .  T h u a  t h e  a d de d  expenae o f  
purchasina additional co•piler(a) or not beina 
able to fully utWze the advantages of high level 
l,anguaae c011pUen be co• a too expensive. 

The following COMPILERS au reviewed lnitially, 
•ore vill be reviewed, co•paud and beochurlted 
aa they beco- available to the author: 

PASCAL "C" GSPL WHIMSICAL PL/9 

lniti.al SubacripU.on - $ 39.95 
(includes 1 year updates) 

Updates for 1 year - $ 14.50 

S.K. MEDIA - C.P.l. 

5900 Ca•saod ra Saitb id. 

llixaoo, Tn. 37343 
(615) 842-4601 

GET YOUR 5% DISCOUNT CERTIFICATE! 
Use It any time through Dec. 31, 1986. 

Write or phone for yours today 
because this offer will be withdrawn after Jan. 10, 1986. 

Dealer for 
ELEKTRA - Smoke Signal Broadcasting 

Computer Excellence, Inc. - Computer Systems Consultants, Inc. 
Mlcroware Systems Corp. - Technical Systems Consultants, Inc. 

Catalog available 

AA.A Chicago Computer Center 
120 Chtltnut Lane- WhNIIng IL 60090 

(312) 45g..o450 
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Co•plete Board (No RAM) $495 

256K, 512K, 1 MEG MEMORY SYSTEM 

No• COMpatible wltl'l UMA eonaroUera. Runa ac up co tMht •llhout senerauns 
MRDY or tnterrupu. Hu an optional on board 1>1\T for u1e whh \PU arcla 
wUhout a OAT. J2SK. 2S6K, )12K or IM byte per card. Yield UJ)Itadable.. 
()p&lonal oonff3'urMkJn aHowa 4M byte addrou rcfle.h fu•ln& memory board DATI 
wl:thout CJ•U chan�tea ()r c.abl�a. I )'ea r limned •errancy. 

TURUO vtrcual dlak. aoftware and memory dla�nouica aupolled wrth the! antem.. 

Prepaid: 128l:$S7S. 256l:$695. Sl2l:$74S. 1024K:$89S 
Oometttc thtppln& and h•ndllnc SlO.OO. Uaera manual: $1$.00, appllubtc: tow.,d 
l)'ltetn purcha.ae.. Caahlera. dMtck, COD, peraonal chM:·ka muac c.lur before 
.ahlpment . .-�,, .. rc.al«:nu add S' .. Ju t.a.a. Shipped ltock co 30 days. Dealer and 
ClUtJ'MII '1 dl�nt a I Uti able .. 

COMPUTER EXCELLENCE INC. 
P .0. BOX 8442 
CORAL SPRINGS, FL 33065 

.(305 752-832 

NEW! NEW! I 

Run double dens11y on any S·SO 6800 or 6809 com puler. Who else can 
oller lh1s capab1hty al lhese low proces? The F0·2 lea lures: 

Conlrol ot up 10 tour 5'/o" OS/00 Droves 
SS-30 or SS·30C compallble 

I · Use FI�Jx. OS·9. or Star Oos operating syslems 
• 2.0 MHZ operation wllh no "slow 110" requored 
• Compallble w 1lh SWTPC OC 1 , OC2, OC3 , or OC4 comrollers 

F0-2 
ORV-68 
ORV-69 
ORV..()9 
STAR·OOS 

Assembled/Tosled Coni roller Card 
6800 double dens11y drovers • formal program 
6809 double dens11y drovers • formal program 
F0·2 01sk Drovers for OS·9 (Source) 
For SWTPC & F0·2 

$149.95 
$ 19.95 
$ 29.95 
S tOOOO 
$ 75.00 

PERIPHERAL TECHNOLOGY 
1480 Terrell M1ll Ad. Su1te 870 

Manella. Georgra 30067 I I VISA/MASTERCARD/CHECK/COO 

� ··oS ·9 is a ttademar� o·t M.crowar o and Motor ola 
404/973-00421 
Tl'tax •880584 

XPNOR2 $39.95 each or 2/$76 
This prolotypo card lealures a 40 pin 
conn�tor lor prOfOCis requoring a n  on
line d1sk sys1em or ROM paks. The 
CoCo sognals are broughl oul 10 wire
wrap pons. Special gold pia led spring 
clips prov1de reliable and noisolreo 
cflsk operalion plus solid support lor 
vonoeal mounhng Oil he conlroller The 
en lore 4 3• 7 1nch card IS drolled lor ICs 
Assembled. lesled and ready 10 run. 

XPNOR1 $19.95 each or 2/$36 
A rugged 4.3 •6.2 onch bare breadboard 
lh81 brings lhe CoCo s1gnals oul 10 
labeled pads Both XPNOR cards are 
doublo·sldod glass/ep oxy, have goiO 
plaled edge conneclors, lhru·hole 
plallng and are e1es1gned wilh heavy 
pow&r and ground buses They're 
drollod tor slandard 0.3 and 0 6 1nch 
w1de dual in·llne worewrnp sockets. 
wilh a 0.1 1nch grid on lheoulboard end 
lor connectors 

SuperGulde $3.95 each 
Here 1S a un1Que plashc Insert lhat 
aligns and supporiS pronled Clrcu11 
cards in I he CoCo cartndge� pori. Oon'l 
Iorge! to ORDER ONE FOR YOUR 
XPNOR CARDS 

Included w1th each XPNOR card 
are 8 pages of APPLICATION 
NOTES 10 help you learn about 
chips and how 10 connecl lhem 10 
your CoCo. 

• 
To order Or lOr ICCI'Inlcal onlorma· 
uon call 

(206) 782·6809 
weekdays 8 a.m to noon 

We pay shipping on prepaid orders 
For 1mmedlale sh1pmen1 scno 
check, money order or I he number 
and oxplralion date of your VISA or 
MASTERCARD 10 ROIO���ROSYSTt:,.S 
BOX 30807 SEATTLE. WA 98103 

SOFTWARE DEVELOPERS! 
YOUVE JIJST BEEN GIVEN Til£ m:ST H�.:ASON n:T 

TO GET OUH 68000i UNIX
• 

OEVEIA>PM ENT SYSTt:M 

$11,110 

lmludt>' TC"tnUr\.11 lO ft1h h.u-d d1.sk. 
"ti2-K RAM tot IJOrt-. 3rld H.t-AAII..USfl 

VX·IIXW20T20 Sll,ftt 
ludud,.... .dl ()( atKJ\""·'"u!> � Mh 

lolllr"-lft"o.nu,., 

IBm PC/OS9 Compatibility 
Smote Signal can add IBM PC capability to your OS9 

system for as little as S 1195 plus sort ware. This is 
en orrer that has been eHtended through Dec. 15, 

1985. Loot for more details In the neHt issue, but If 

you want IBM PC cepebilitles now, CALL NOUI! 

\'Nt,.Git" tt.• trei.Utnfflil<�lt,rl�4..- � 
fft:CotltJ"'I• .. ft'ltf-Wff'CJ tf'lldf'ttWflo Gl No ¥11f'('"1t 
Ul'\tlt t• .. '"ll'�rrn1 f,...._,.r'\. o.IIWil t�toww• 

TO Ol'tAUt YOUI YAAIMM. 
ATTKJ'.SE LOW P1UCU. COfnACh 

-.�,� 
\\"t .. ,IIM� \'11 tAUt'., C A tU.IIJ.l 

....... �� ft"'•·••0-41#4 .... � 
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$11900 (44K KIT} 

BLANK PC BOARD 
WITH DOCUMENTATION 

$45 

SUPPORT IC1 +CAPS- $18.00 

FULL SOCKET SET- $15.00 

ASSEMBLED AND TESTED ADD $50 

FEATURES: 

* Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 
* Fully supports Extended Addressing. 
* 64K draws only approximately 500 MA. 

56K 

64K 

$129 

$139 

* 200 NS RAMs are standard. (TOSHIBA makes TMM 2016s as fast as 100 NS. FOR 
YOUR HIGH SPEED APPLICATIONS.) 

* Board is configured as 3-16K blocks and 8-2K blocks (within any 64K block) 
for maximum flexibility. 

* 2716 EPROMs may be installed anywhere on Board. 
* Top 16K may be disabled in 2K blocks to avoid any 110 conflicts. 
* One Board supports both RAM and EPROM. .---�c�L�o�se=-=o':"":"uT=s=-:PE�c:-:-IA�L�-----, 
* RAM supports 2MHZ operation at no extra charge! :!M��::��:����E"c,':,�:�c,S::���� 
* Board may be partially populated in 16K incrementS. RAMS. WE WIU SELL THE REMAINING 

STOCK OF BLANK PCB'S WITH DATA FOR 
16K STATIC RAMS? m.sou. THESE FORMERLY SOLOFORSSO. 

The new 2K x 8. 24 PIN. statiC RAMs are the next generation of h1gh density. h1gh 
speed. low power. RAMs. P1oneered by such compames as HITACHI and 
TOSHIBA. and soon to be second sourced by most major U.S. manufacturers. 
these ultra low power parts. feature 2716 compatible pin out Thus fully 
interchangeable ROM/RAM boards are at last a reality, and you get BLINDING 
speed and LOW power thrown in lor virtually nothing. 

Digital Research Computers 
(OF TEXAS) 

P.O. BOX 4411515 • GAALAH TEXAS 750441 • 225-2301 

TERMS: Add $2 00 postage we pay balance Order under S I S add 7SC 
handling No C 0 0 We accept Vosa and M ast e<Ch arge Tex R es addS� 
Tax foreogn orders ( except Canada) add 2001. P & H Orders ov er $50. add 
sse for onsur a nee 
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SOFTWARE FOR 680x SYSTEMS 

SUPER SlEliTH OISASSE,M8LERS 
EACH S9�FLEX $101·0819 $1()().UNIFLEX 

OIJECT.()HI. Y ,. .... ona: EACH $50-f'l.EX,OS/t ,COCO 
11'11.._., lllf*' .. IOUrCie 01\ disk-lal*a.- .,. • . blnory edMlg 
ap<ICI!y 11800, 1 ,2,3.5,8.MS02 ..,Ilion 01 U018080.5 version 
0S19 ....,., oleo fl'OCI5tM FLEX - alljed le ..- OSI9 
COCO OOS avail<lbleln 11800,1,2.3.5 ,8.� ,.,.._ (1'01 zaot8080,5) only 

CROSS.ASSEM.BL£RS (TRUE ASSEMBLERS, NOT MACRO SETS) 
EACH S50-FLEX,OS/9,UNIFLEX ANY 3 $100 ALL $200 

apeclly 101 1 80x,e502,8801.880<&,8805.680li.Z8.Z80.8048,805 1,8085,68000 
1tllll,..........,,lr��tlnC.--ut�lllet 
8-bil (not 88000) eources 1nc:luc*l w\111 •• crces·auemblero (lOt $200) 

DEBUGGNl SIMULATORS FOR POPULAR MICROPROCESSORS 
EACH $75-FLEX $1()().0819 $80·UNIFLEX 

OBJECT .oNLY vero1ona: EACH SSC>-COCO FI.EX,COCO OSit 
� alrno.Cote � -dlsallembly IOrmalllng, bonary edollng 
opeclfy 101 680011, (14)6805. 6502.680$ OSIII. 280 FLEX 

ASSEMBLER CODE TRANSLATORS FOR 6502, 6800/1,6809 
11!502 1D &809 $75-FI.EK $85-0S/8 $8G-UNIFI.EX 
680011 10 eaog & e809 to JI0$�10ftolnd S50.FLEX $75-0S/11 $15C).UNIF'LEX 

FULL·SCAEEN X BASIC PROGRAMS will\ cu....,. -.trOI 
AVAILABLE FOR FLEX, UNIFLE:X., AND MSOOS 

OISPI.AY GENEAATOAIOOCVM ENTOR S50 wl"""" , S25 without 
MALNG UST S YSTE M $100 wl.ource, S50 wltftout 
INVENTORY WITH MRP $100 wlaource, UO without 
T A8UlA RASA SPREADSHEET SlOO w�. S50 wlll\oU1 

DISK AND XBASIC UTIUTY PROGRAM LIBRARY 
SSG-FLEX S3G-UNIFL.EX/MSDOS 

edt disk--.-directory, maltUon millet eata100. 00 disk-.. 
,_ oome 0111 .. &ASIC�. Nfli8ASIC progwn.IIC. 
,..,.FU:l( � lrdi.Oe-.,.., '""""""'*only 

CMOOEM TELECOMMUNICATIONS PROORAM 
$1()().FLEX,OS/9,UNIFLEX 

OBJECT .ONLY ver1l ono: EACH SSO.FLEX,OS/11 
�iven Wlllllerminllmocle, Not tronoler, MOOEM7. XON·XOFF. etc:. 
tor coco.,..,,..,.oooo, .,._-coco..-ID'! ""to 2COO Blud 

SOFTWARE FoR 

THEHARDCORE 
.. FORTH PROGRAMMING TOOLS from lhe 68XX&X .. 
.. FORTH specialists- get the best!! .. 

NOW AVAILABLE-A variety of rom and disk FORTH systems to 
run on and/or do TARGET COMPILATION for 

6800, 6 30116801, 6809. 68000. 8oao. zao 
Write or call lor Information on a special system to Iii your require
ment. 

Standard syslems available lor these hardware-

EPSON HX·20 rom system and targel compiler 
6809 rom systems for SS-50. EXORCISER, STD. ETC. 
COLOR COMPUTER 
680016809 FLEX or EXORCISER dtsk systems. 
68000 rom based systems 
68000 CPIM·68K disk systems. MODEL 11112116 

tFORTH Is a reltned verston of FORTH lnteresl Group standard 
FORTH. laster than FIG-FORTH. FORTH Is both a compiler and 
an interpreter. It executes orders of magnitudes faster than inter· 
pretive BASIC. MORE IMPORTANT. CODE DEVELOPMENT 
AND TESTING Is much, much faster than complied languages 
such as PASCAL and C. II Software DEVELOPMENT COSTS are 
an imponant concern lor you, you need FORTH! 
llrmFORTHS is for the programmer who needs to squeeze the 
most into roms. It is a professional pr09rammer's tool lor compact 
rommable code lor controller apphcattons. 

,. 1FOATH and hm>FORTH 111e tr-..r�l of Talllo4 Mcrosy11em• 
"' FlEK" 1 tr-rto. � Technocal S-pt•ms Conoutt.nta. Inc: 
"' CPM>eel< Is tr-.,1111< of Olgltal Re .. IIICh Inc: 

HARDWARE & SERVICES 
5.25" DISKETTES 

EACH 1G-PACK $12.50-SSSD/SSDD/OSDO $20-DSQD 
�.gu......-IOO'lCoqJIIil)l,wilhTywi<jeckatt.l'iubringo.r<I-

SS.50C 256K 1.5MHz MEMORY BOARDS 
EACH BLANK $80 ASSEMBLED AND TESTED $350 

wiehlnotruclion "'*"''', -..atica, r<l delay tine; d piWII rpdy .. .._ 

ADOfTlONAL SERVICES FOR THE COMPUT1NG COMMUNTY 
C\JSTOWZEO PROORAIAIHl 

..... �Wt)' ..... �_...,lnll'ii�OflnOUf 
tnxnnlor apiCIIoir.cl OAOner-ar 10-,_ -= N ctwge 
lor IUCh �depend� upon ... � ..... rnocilic8llonL 

CONTRACT PROGRAMMH) 
we..,, erNie ,_ progran-. or modify exidng � on 1 ..,.,.,..,. buia, 
. ..,..... we-� lor INfll � yNr&; ,.......,...,.on""*"we 
-perlormed coma pr�� lncUie .-IJOPJla' modlla.,. 
.,..,._, 1ncLdlng IBM. � LWvac:. � mcot1 popUr 
-gj�lndod1g OEC,IBM, 00. HP, AT&T,r<lnUI 
popu�,. - .,. m�crocomput.,.,lncluding 11800/t, �. zeo. 6502. 
158000. uoingmcotl � � r<lopet��OI\ ........ 
rong<>gln ...,. �cmlMQe � 10 sO>glo boerd oonlt-.; 
1he cl\arge lor CCII'ftiCI poogrwnrnlo 10 II ......-y by IN hour or by,. lUlL 

CONSULTING 
....... wide range .. bulir*t .,.., leCI'rical OOf'lll.4ing .....,;o..lncLdlng 
_.,.,._ adlllce.lr11Hng. and '*9\ on Wtl' tope: ,_10""""""'" 
Ncl\argelor�ia�boMd14>Q111ime,nvel, r<la--. 

Computer Syatema Coneullants, Inc. 
1454 Latta Lane, Conyers, GA 30207 

Telephone 404·483·1717 or 4570 

We lllke ordera at any lime, but ple11e 
plan dlacu .. lona alter 6, II po .. lble. 

Contact ua about catalog, deeler, dlecounte, end aervlcea. 
Moat program• In aource: give computer, OS, dlek elze. 
25% oH multiple purchaaee ol ••me progrem on one order. 
VISA end MASTER CARD eccepted; US Iunde only, plelle. 
Add GA ulea tax (II In GA) and 5% thlpplng. 

(IJNI)FLEXW!ITtcMicai��OSIVwn-o;COCOVftT-. 

tFORTHS 

from TALBOT MICROSYSTEMS 
NEW SYSTEMS FOR 

6301/6801, 6809, and 68000 

-> tFORTH SYSTEMS <··· 

For all FLEX systems: GIMIX. SWTP, SSB, or EXORcisor Specify 
5 or 8 inch diskeHe, hardware type, and 6800 or 6809. 

.. tFORTH-e�ttended fig FORTH (1 disk) $100 ($15 ) 
wilh fig line editor. 

•• tFORTH + - morel (3 5" or 2 8" disks) $250 ($25) 
adds screen editor. assembler, extended data types, utilities. 
games. and debugging aids. 
TRS·80 COLOR FORTH - available from The Micro Works 

•• firm FORTH-6809 only. $350 ($10) 
For target compilations to rommable code. 
Automatically deletes unused code. Includes HOST system 
source and target nucleus source. No royalty on targets. Re
quires but does not include tFORTH + . 

•• FORTH PROGRAMMING AIDS-elaborate decompiler$150 

.. tFORTH for HX·20. in 16K roms for e�tpansion unit or replace 
BASIC $170 

.. tFORTH168K lor CP/M·68K 8" disk system $290 
Makes Model 16 a super software development system. 

.. Nautilus Systems Cross Compiler 
-Requires: tFORTH + HOST + at least one TARGET: 
-HOST system code (6809 or 68000) $200 
-TARGET source code: 6800·$200, 6301/6801-$200 

same plus HX·20 extensions- $300 
6809--$300, 8080/ZS()-$200, 68000-$350 

Manuals available separately - price in ( ). 
Add SS:system lor shipping, $151or fore•gn air 

TALBOT MICROSYSTEMS 1927 Curtis Ave. Redondo Be 
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WIND RUSH MICRO SYSTEMS 
UPROM II 

,.oc;a.ues anc� vuJFtU: une, 
usoe,. 12716,. t25t6, tlrnnnlA, 
AC..U764/6,. 1276'12764A, US64, 
1211l&/21128A, •no 1212S6. 
l•lnut,. 1•1•�••, �toroLe. 

NO ,USOO<AUJ! IOODUUS UOUIIlO I 

fii•VOU ( .. OilS U£ NCJI SUI'f'OifEO 

UUEL"t tnuUee.nt Drotr .. •fnt 
<t•> i-oltHnted for IMtl 
2764, 27121 ltld 212)6 de-vtus. 
lnttl l fQtnt orovn•••nv rtdunt. 
tfilt •veraoe cu·ogru•tno tf•• of • 
276-4 fro• 1 •tnutn t o  1 •irM.�tt 
1S uconot CuNMr JUU whh 
orutl7 t-o,.ovtd relttbHh1. 

,u\ly tM\Of� PQd IIIith s• Of 
Hat dbbon c.Olt for connect ton 
to tht hoU COIIPUltr "(6111 PIA 
tnurf•ce boArd. 

MC6409 lolhtrt tor FLU 6nd OS9 
CU'Itl 1 or 2, Ytl"5ton \.2). 

11NAit1' OISI( lllE oth-tt lcudtr 
aupc»\ hd .tttt rux, "oos � os9. 

a. flU ............ • 5tltct94 •rt• Of tht buffer whh • Hfl cfller. 
b. Jlt O Y l  • • • • • • • • • • •  bloc'• or d.t•. 
c. Ot.M� ........... tht b4.tthr fn HU •nd ASClt. 
d. fUi_O ........... e a\ring of b1ttt In th bvtfer. 
t. £XAfltiN(ICHAHGE • thl conttnn of tnt butter. 
f. uc • • • ••••••••• c:htc\5VI' • tt\ecttd er;u of tht buffer. 
g. COPT ••••••••••• • st\.cttd eru o• 111 E.P"OM into tht bufhr. 
h. VUlfY ••••••••• a U\tcted eru ot In EP!tO" tt•tntt 1ht bufhr. 
�. PlOG•MI •••••••• • u\tcced tru of ., £Pit0A whh date '" t.,e out hr. 
j. St:UCJ ••••••••• 1 ntv EPfiOf' t)'Dt (return to tron Mnu). 
k. (N1U ·••••••••· tht t)'ltU �hor. 
t lHUti:N ••••••••• tO Ut ODtrtt tno 111tt•. 
l. £UCU1E. ••••••o• tny DOS u11ttty tM�ly tn flU end OS9 nrtfon5). 

fLU AND OS9 YUSIONS AYAILA.8l.[ fiiO.JIII CH"U· SS8/IIlOOS COKUC1' US DUECT. 

PL/9 
• fdt'ndly fnttr-ect f"Wt tnvirQtl .. nt to�'rltrt 1CK.! h•vt IN:SlANT ltctll to tht 

l:dhor� th• Co.pH.,., •-I'Mi th• frett•OtbtJ99•'� 1111'1tch, ••onou othr 
tht"9t, un tl"9lt tttP tl'lt proer .. • SOUIItCf tint et • 1 l•t. Tov elso 
Pl•vt direct 1cctu to .tny IL[l utilhy e.nd 1our 171U111 .onftor. 

• h-ll SJNGL( PASS co.-ofltr p,-.OOI.ICtl II( ot (QIIIPAC1' � fl.$"1' 6109 uchfnt 
codt out.wt otr •'"""'" wfU no r�t f•t overtttedt !!:. '\Tunu ftu. 

• fullJ' CO��D•ttble wh" TSC t••t tdhor fo,..•tt dh'-. ft\u. 

• ,.,.thuutul uprtn1ons: (•), (•), (•), en, IIOdulus (\), Ngetton <·> 
• hpreuton t¥alu•ton: (•), t<>>, (c), (>), <>•), t<•) 
• 8h operators: UNO)� CO«), ((Oin:ou .. (NOO .. CSMHU, UVAP) 
• Logtul ooeretors: t.ANO)� c.o•u� t.£ORtxo•-> 

• (OfHrol ttiU•ttnUt lf •• TMEN •• ELS£, H •• US£1 •• USf2 •• 11.sr, Bt:ct1N •• £N�, 
WHU.E ··� •lP(AJ •• UNtil., •tPf•t •• fOREVER, (AU, Jl6t', RUUIU!I, 8RfA.IC, GOTO. 

• otrect acetn \0 (ACCA), (ACCI), (ACCO)� (U!.G)� (C(A) aNI CSUU). 

• fUlLY 5upgorU tflt .JIIIC6&09 •nEt� ... 1, ftlt, Ito, SVl, Svll� ....o SVU 
vtC10rt. vrhC� a u\f•at•rting u,.o. pO'IIIItr-vp) grogr.a tl'lal uan ANY, 
or AU., of tht IK6809 lnurrupu h "' aoso\utt sneoS 

• "•cht� coot lilt)' bt t.O.dMd tn tht progr�• vh tl'lt ''[N' sUttfltnt. 1'hh 
tNblu you to cOCk crit tut ro..�t tMt fn nu.Oly lt"9UitQt and t.O.d tht• 
tn lht Pt,.l9 progrt• (au '"ACt' for O.Utls). 

• Proudurts ••Y bt outtd •nd ••1 rtturn varhbltt. 1&h Nkll tht• 
f�t tons wtllch bthiVt u 1h0ufh thy wert en httttral put ot PL/9. 

• Stvtrtt full)' dOcuatnUd ltbr•r1 proctdl.trt IIOdwlu trt tUDPl it'd: IOSU8S� 
811'10� MAaOJO� H-fllO� flUIO, SClPAU� S1Ut.eS� BASTUIIIC, � tU.lCOW. 

' ... THIS IS TMf: IIOSt !ffiCIEfifT CORPILU I �AVt fCII!Mm TO OAll.' 

OuottG fro. Ron MOtr10111 flO Uttr Mottl col\IIM fn '61. JMtd wt .,y .ort1' 

WORSTEAD LABORATORIES, NORTH 
NORFOLK, ENGLAND. NR28 9SA. 

TEL : 44 (892) 404088 

TLX: 975548 WMICAO G 

MACE/XMACE/ASMOS 
All of then prOdvcta tuturt t I'I\OI"'l1 orOCNctivt ttwtrone.nt •hnt tf'lt 
tdhor and tht tutllt»ltr r·nf� tn .. aor-y together. Go"- an ttl.t 0111 of 
t.-dh.tl dhll lo1d at"'CC uwt operattons. vhtte )'01.1 er• dtbuQ9ing your codt. 

• Jrt��1 tnt•r .. . ct,ve envtron��eont vhtrt )'01.1 hav.e tnsunt ac.ceu to U1t 
ldhor �the Au .. oter, flU utHhhs anct )'CM.Ir l)'stn MOnitor. 

• lilAC[ c.n eho OfOduU ASIIPIOCI (CiiEJrt IUt ... nu) tor Pl/9 whr. Ult 
nuttbly language s<Nru pUt.ci to tftt output •• c.o..tnu. 

• lOlA(( '' • c.rou au••bt•r tor ttle 6&0011121)/a and supports th• nt•nOed 
·�•u ot tht 630]. 

0-BUG 
LOOUNG tor • •tnt\• tUO uaur � •tnt tn-l tne dhasteflb\er thtt ft •••1 
to us.etl loolii no furttltr, you aevt round h. 1'f'lh oet-�19• h idut fw 
thou s .. u uu.Oly hngu•g• or-og,. .. dtbugginv �tniont. O.,.UG occUC)ita 
hn chan 6K Hncluoino h• suck 1nd v•rhbltt) enG NY � \oedtd aony111htrt 
tn lltMry. All you do h lOAO It, AIJIII tf tnd ,0! <SO cot VOUJ only). 

McCOSH "C" 
r::· :�:· Jo::

�
·;: 

•
• :c· ,:C,t!!:�,.-��ti��! !:� :.:

n
�.�:�t!n1, '{!!r. 

'oh-Htld-'" hthlct'! t.rt o• thtlt precttnl uu tn •n a-ott ..orldt). 

• �rooucu 'tltry tftfetnt 111..0�)' lang�.-gt tOUI'U OUtPUt wh" t•t 1(1 
toorc• opttonttl, tnterlea..,td •• co.Mnta. 

• lNCLUOES ht. Otorn attt'.Ot•r. Tt1t TSC rtlouttng tuntb�er St only r•qutr•ci 
If 10U ""'' \o oener•t• 'fOIU,. o""' librlrfts. 

• th.- pre-prou5�r� co.pt\tr, OQtl•tnr, •nt..b\tr .net toeiJtr tll rYn 
tno..,.ndi:Ml1 or unotr tht 'CC' t•ttvtht•. 'CC' ••h• co...Htng • progr• 
to ntcuUblt objtct n If-.;)\* •• t"yDino •n "CC,HlLLO.C <UW..tt>'. 

IEEE-488 
• SuPPORTS AU. PIINCIPAL -ES Of 114£ UU•l88 11915/1) BUS SPECHICATTON: 

... hiler 
- lhUMr 

... $tdat PoU .. Sfnou M Dual Pri•ary Addrut 
- Stconotrr Mdn•• 

- Syste• Controller 
- P•r•tltl �\\ 
... Group 1'r fggtr .. hH only ••• lhttn on\1 

• Futly docUMtnttd whl'l • C-011Cllt1t rtorint of tftt Kll08AUO artit�t on tN 
UU bllt .,._, the IIOtorota pub\tu1i� "Gett fnt •board tl\c l[fl lu•'. 

• \.-Ow levtl •Utlllbtr lenou•v• drlvtrs tuhtblt tor 6300� 6801, 680l� 6&0), 
6801 and 68l)q art tUOPUI'd in tht to,.. ot Ht1 i"O•· a. co"""'' bed. 10 
bac._ tt5l p-rog:rM h alto tuPPlted in tht tor• ot a lhtf"'O• fhtlt 
drt-wcrJ ft•v• Hen tJ:ttMI..,•ly tnttd end •rt 'UAAAHlUD to 1110,..t. 

• Single $ .. $0 oo•rci (4, I or 16 a6dl'tUtl per pOf't), futly toC'-tttd, go�d 
Plettd bu• conntctor-s and UU lnterhu c•blt •ueabl)'. 

PRICES 
IHIUG 16109 fLU only> • • •••••••••••••••••••••••••••••••••••• S 15.1)0 
IIAtl 16109 fLU only) ••••••••••• ••••• •••••••••••••••••••••• t 75.1)0 
I"At£ (6109 fLD only) •••••••••••• • • • • • • • • • • • • • ••••••••••••• I 98.00 
AJI()S 16109 fLU only) • • • •• • • • • • • • • • • • • • • • • • • ••••••••••••••• S 91,1)0 
PL/9 1 6109 fl.ll onlyl • •• • • • •  ••• • • ••• •• • •••• ••• • • • • • •• • • • • •• S 191.1l0 •c• t6809 fLtl only) ••• ••••o·• •••••••••••••••••••••••••••• S29S.OO 

Utt•o&l 
UPIOflo-11/U 
uP• M-111 c 
CABLE 
S·lO INT 
UOA lfrfl 
UPitOft Sff 

UPAOIO UC 

101hh ttf(•484 cable ust.Oly •••••• o •••••••• o •••••••••• S.291.00 
with one vtrt.ton of tohvert (no Ublt or tnttrhct) •• S.:S9S.OO 
•• lbovt bu t  co.pltU whft ublt •nd S•30 fnttrhct •••• IS4.S.OO 
S' tvht...,...flat SO vay cab\t whh IOC c-onnectors •••• •• I U.OO 
SS•30 fnttrfact fof" UPitOM-11 ••••• •••••••• ••••••••••••• 1110.00 

�torota EIO.but <UOitchtr) Interface for �a-t-It •o• st9S.OO 
SOftv•r• drtvtrs tor 2nd OQttet lnt 171t••• 
Sptctfy fLU or OS9 AND dh� lhtl •••••••••••••••••••• I .SS.OO 
Autaoly lti'ICJU•u• sowru (conuct u• direct> ...... ............ . 

AI. L PIII C tS J"CLUO f A ll "A l l  �0$lAGf 

ltr•sl CWO. Pay .. nt by tnt' l MoMy Order. VISA or M$UJt-CARO etso ICCt:OtN. 

flU h•) h • tradtNr� of Ttchniul SyatMt Cont�o�lt�U, 0$• 9 h•) h t 
trHtaart of Ntcrowart Syatt•• t orporatton, li DOS h•) and UOAchtr (tiiJ 
ere tr•cte.arks of Jtotoro h lnco roor•ted. 
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JOURNJ\L 

�----------------------

OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My: Master Charge 0 -VISA 0 

Card# _ Exp. Date _____ _ 

For 0 1-Year 0 2 Years 0 3 Years 

Enclosed:$ ____ __ _ 

Name __________________________________ _ 

Streel,_ ____________________ ______ _ 

City ___________ state _ _ _ �Zip __ _ 

My Computer Is: ____________ _ 

SUbscription Rates 
<Effective March 3, 1985) 

u.s.A.: 1 Yeer 124.50. 2 Y..-s 142.50. 3 Y..-s S64.50 

• Foreign Surface: Add 112.00 per y..- to USA Price. 

• Foreign Afn���ll: Add S48.00 per Y..- to USA Price. 

• Canede & Maxloo: Add S 9.50 per Y..- to USA Price. 

• u.s. CWrenc:y Cash or Ctleck Drawn on • USA Benk • 

ee Micro Joumel 
5800 Caaalinclra Smith Rd. 
Hblaon, TN 37343 

(615)842-4600 

Telex 5106006630 

ATTENTION all STAR-DOS Uaeral 
We have made some very slanlflcant chanau. 
Improvements. and addition a to STAR-Dos•. 

STAR-DOS now handles random flies with 
unsurpassed speed • . •  even allows random flies to 
be extended , • •  loads pro1rams fester than ever 
... has extensive error checkln1 to avoid operator 
and system errors • • .  comes with source code to 
allow you to modtry STAR-DOS Cor your system to 
edd eutomatlc dete Insertion, time stampln1 or 
flies (even random flies), and RAH disks up to a 
me11byte . • . allows up to ten drives . • •  Includes 
a wide selection of utilities which often cost extra 
on other systems comes with superb 
documentation and user support. 

we areatly suaaest that you updete your present 
copy of STAR-DOS. Just send us your .tl1J.lnJ.l 
STAR-DOS disk alona with S3 to cover posteae. 
handlln1. and a 15-paae upd.te manual. 

And if you aren't using STAR-DOS yet 

why not switch from FLEX Ctm of Technical 
Systems Consultants) to STAR-DOS Cour 
tredemuk) now7 Consider also our SPELL 'N FIX 
and MAGIC SPELL spelllna correction proarama. 
WRITE 'N SPELL dictionary lookup proaram. 
HUMBUG monitor and debua system. CHECK 'N 
TAX home accountlna system. SBC-02-B 
slnale-board control computer, and more. Write 
for a cataloa. or call us at (914) 241-0287. 

:TAR-
___ Box 209 Mt. Kisco NY 10549 

AtllERSON <XJI>OTER CONSULTAHTS 
& 

Associates 

Ron Anderson, respected �uthor �nd columnist 
f o r  68 MICRO JOURNAL �nnounces the Anderson 
Collputer Consul'tan'ts & Assocla'tes, � con
s u l t i n g  firm dealing p r imarily In 68XX<X> 
softw11re design. Our wide experience In 
designing 6809 based control systems for 
m a c h i n e  t o o l s I s  n o w  avl!llllble o n  a 

consultation b11sls. 

Our e x p e r  lence Includes progr amming 
machine control functions, slgn11l �nalysls, 
multi-ax i s  servo control <CNC) and gener11l 
software design and development. We have 
extensive experience In lnstrument11tion 11nd 
analysis of specialized software. We support 
1111 popular l 11nguages pertaining to the 6809 
and other 68XX(X) processors. 

If you are 11 ml!nufl!cturer of 11 control or 
me asuring p ack11ge t h a t  you believe could 
benefit from efficient sof"tware, write or c�ll 
Ron Anderson. The f11ct that 11ny calculation 
you c�n do with pencil and paper, can be done 
much better with a microcomputer. We will be 
h 11 p p y  to review your problem 11nd offer 11 
m o dern, state-of-t he-art microcomputer 
solution. We can do the entire Job or work 
with your software or hardware engineers. 

Anderson Collputer Consuttan'ts & Associates 
J540 sturbridge Court 

Ann Arbor. Ml 48105 
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If you're looking for a language to 
write real-time process control software, 
look no further. With the rising cost of 
labor, It is becoming critical that a high 
level language be used whenever possi
ble. Find out why over 1400 companies 
have switched to OmegaSoft Pascal for 
their demanding applications. 

OmegaSoft Pascal takes the Pascal 
framework and expands the basic data 
types, operators, functions, and memory 
allocation to fit the needs of real-time 
systems. These additions fit In the same 
structure as Pascal and enhance Its use
fumess without impairing the excellent 
readability, ease of maintenance, and 
structured design. 

The compiler generates assembly lan
guage for assembly and link to run on 
the target system. Since a true relocat
ing assembler and linking loader is 
used, only those runtime modules re
quired are automatically linked in, pro
viding a smaller object module than 
other compilers. 

Large Pascal programs can be split up 
into conveniently sized modules to 
speed the development process. Proce
dures, functions, and variables can be 
referenced between Pascal modules and 
assembly language modules by using 
Pascal directives. 

The compiler package includes an in
teractive, symbolic debugger. The de-

T M OmegaSoft Is a trademark of Cerltfted Software Corpor· 

atlon 05·9168000 Is a trademark of M•croware VERSAdos 1s 

a trademark of Motorola CPJM 68K IS a trademark ot OAt 

UNIX ts a trademark of Bell Labs 

bugger allows setting of breakpoints, 
displaying and changing variables, and 
tracing statements. Debugging can also 
be done at the assembly language level 
when needed. The debugger allows very 
fast turnaround for programs to be run 
on the host system (target system de
bugger coming soon). 

The compiler package also Includes a 
full relocatable macro assembler and 
linking loader. These are designed to 
support the compiler but may also be us
ed for general assembly language devel
opment. In addition, a full screen editor 
is included which can be used with a va
riety of intelligent terminals. 

Full source code is Included for the 
runtime library, the debugger, the screen 
editor, and other support utilities. 

Versions to run under the OS-9/68000 
and VERSAdos operating systems are 
currently available to end-users and 
OEM's. End user price is $900 (domestic) 
or $925 (International). A version for 
CP/M-68K is available for OEM use, with 
OEM versions for UNIX type operating 
systems to follow. 

Similar products to run on a 6809 sys
tem and generate 6809 code are also 
available for most major 6809 operating 
systems. 

CERTIFIED SO �RE 

CORPORATION 
616 Camino Caballo. Nipomo. CA 93444 
Telephone: (805) 929-1395; Telex: 467013 
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Hard Disk Subsystem 

for SS-SO Computers 

Tnla proven auoaya�• odds hord <lu� apee<J an<1 atoroae 
oapeolty to your coooputer yet roquJru only one ss-10 slot. 
Sortwore twltn aourcel 11 tnclU<I..S for your choice or 
FL£X9•, OS-9° Level I or Level 11, or CIS-9 681C operotln& 
ayat.•s. The aoft..vare hOnor• aJl operat1n1 ayst• 
eonvent1ons. The aortware ta dtatan.o for the lebel St&l10 
cont�oller lnterfaotna t.o any nard dlak drlve that conroraa 
�o the ST506 otondar<l. Four auoayat .. a are ... liable: 

1 I 27 HB ( ror .. tta<ll WREN• nord duk, lebec �IIQ 10 
controller, S$-JO interface card. all cab lea, and 
aortware for uaso; 

21 5 HB tror•nt.eal Snuaar t I>OQ nard <lllk, riSt ••• IS 
above 1or HSO; 

3) no nerd d&Sk, rea\. s•e aa attove 1 or .$600; and 
'I Ss-30 lnterroce card 1n<1 aortworo ror a200. 

Texas realoenta •uat. aod sal.ea t.11. The auoay�t.• ••Y be 
•ount.td vlt.hln your ca.puter cnaaals or 1ft 1 aeperate 
enclosure vtth power supply. ftleaae vrlt.e \tnclucse y0\11" 
day ano evenlna phone n�ber4!) for aore tnror.at.ton. We 
vlll return North Aaorlco oallo oo tnot ony detelle<l 
•naw.ra v1l l be '" ou.r eapense. we are prOUd to announce 
our relocation to the arowln& Kta.h-Tech cent.er or the 
Soutnweot--Auotln. We roarot thoL we wtll bo without 
lncoa1n1 phone serv1ee uotu our rao11tt1ea are oa.plet.eo. 

p .0. Bol 9802 - &•5 
Auatln, TOIIO 78766 

Fl£1 ls a t.raa•ar� or Technloa1 Syat.•s COnsuU.ant.s, lno. 

Os-9 ta I t.raa•arM or Microvare end Motorola 
WREN Is o tre<J•ar� or Control Dlta CorporoUon 

OS-9 
USERS GROUP 

... Information Exchange 

... Software Ll brary 
over 40 dl skettes 

... Message Of The Day 

periodic newsletter 

Wrtte or Go OS9 on CompUServe 

for Information 

OS-9 Users Group 

P_o_ Bo% 7586 
Des Moines. lA 50322 

OS-9 I• a trad•mart of Mlcrowan. Inc. 
The Uaen Group Ia not affiliated with Mlcroware 

IIOYQ� 
Computer EnglfHHHI 

19535 NE GUIAN POR'RAND, OR 97230 (USA) 
PHONE: (503) 666-i097 • TILIX: 9'10 310 5441 UOYD I 0 

K·BASIC,... IS HERE 
K-BASIC Is a 1SC XIASIC (XPC) compatible COMPILER 

for OS9 & FLEX . .. price $199 
Here at lost Is o compiler for BASIC that will compile all your 
XBASlC programs. K·BASIC compiles lSCs XBASlC and XPC pro
grams to machine code. K-BASIC ls ready now to save you 
money and time by teaching your computer to: 

• Think Foster • Conserve Memory • Be Friendlier 

Coli (SOl) 666-1097 tor our CATALOG. 
We ttav. many programs tor Mflous IOftWale ct.v.lopent 

DOT" 
Micro BASIC for 0$9 ... $149 

A struc1ured mlrco BASIC for general system control featuring: 
Parameter PQ$$Ing. 10 s1Ting variables. 26 numeric variables. 
subroutines. nested loops. Interactive 110. sequential files. and 
time variables (for applications executing in tne background re

quired to execute procedures such 0$ dlsl< 01 ftle bocl<ups.J In· 
eludes the SEARCH and RESCUE VTILITlES ... (For 0$9 ONlY.] 

SEARCH and RESCUE UTILITIES,... 
for 0$9 ... $35 

A super directory search utility. Output may be p!ped to the In· 
eluded utilities to perform ftle: COPIES. DElETES. MOVES. LISTlNG 
(pagination]. and FilTERING. Some filtering utility programs ore 
Included; of Interest Is the FILE DATE CHECKING utilities: YOUNGER 
and DAAFT (level 2). (For OS9 level 1 and 2.) 

PATCHno 
Modem Communfcaffons for OS9 ... $39 

PATCH is o modem communications program 101 OS9 featuring: 
KEY MACROS. ASCII TEXT AND BINARY FilE UPIDO'NN LOADING. 
PRINTER COPY. and HELP MENUS. We use It several times each 
day with our TELEX service. PATCH Is convenient and easy to use. 
Key macros may be pre.stOied and loaded at any time . 

CRASMBT" 
CROSS ASSEMBLER PACKAGE 
for OS9 & FLEX ... all for $399 

Motorola CPU's ... $150 
Intel CPU's . .. $150, Others . .. $150 

CRASMB Is the highly occloimed cross assembler pockoge for 
OS9 and FU:X systems. It tums your 6809 computer Into o de
velopment stotlon for these target CPUs: 

6800 6801 6804 6805 6809 6811 6502 
7000 1802 8048 6051 8080 8085 Z8 Z80 

(68000 16132 bit cross assembler •.. $249) 

CRASMB features: Moetos. Conditionals. Long symbol nomes. 
Symbol cross reference tables. Object COde i.n 4 formats (0S9. 
FLEX. 5-1·S9. INTEL HEX]. 

VISA. MC. COO, CHEOCS. ACCEPTlD 
UO't'D 1/0 1503 6661097). U. MEDIA (800 338 6800) 
Vlvowoy (0$82 �5). WlndNih (0692 0189) 
Zoc:hef Computw (6& 26 299). KeN Software (06203 6741) 

I'<N11 Rocllo fieciJollk:a (3411 9111) 

K·8<\SIC. 00 !VRCH end RfSCfJE Ulliln 
PATat CI!A.SMl end CllAlMS fcU2 ore __,.. o1 LIQ\0 K> 

OS9&o �oi�R.EX&o �o/TSC 
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St�c k�ble Mod�lea liT 

20 t.11P POQR SOPPLT w(tu 
wJDlak protect relar 350 . 00 

Dill CASt� w(rec•· • cable• 
le .. DIIV� 200.00 

IIOTIIP BOARD, I SS-50c, I SS-30o 
WMl b�ttoll :1:15.00 

___________________ _ _________________________ , __ _ 

Bare liT 

- IWTIRIOPT TIMIR 
1, 10, 100 per aec. �9.95 29.95 39.95 

- UITILLIOI!NT PORT BUPrll 
Slacle board co.put.�9.95 114.95 139.95 

DPIA - �al PIA parallel port. 
4 �ttered lfO. :14.95 69.95 89.95 

XADI - I!steDded Addreaa1101 
BAUD 1810. PIA port :19.95 69.95 19.95 

- MOTHIR BOARD SS-50c 
•/BAUD ceD. 64.95 149.95 199.95 

- 1111 PROM DISI 
:11, :1764 I!PROWa 39.95 79.95 109.95 

- Fi�are de•elop .. Dt 
:1, II blocka 39.95 84.95 114.95 

XMPR - 2764 PROM b�rDer adapt. 
tor 2716 8URKBR 19.95 

CKIRRT lerbo�rd wJCabillet 
96 ker capaclt1•e :149.95 

T.U.&Jf u••. 18 Mba MOIIITOR ORII!M 
AMBER 

4 MODULI! CA81KI!T - UDfilliabed 150.00 
pOQR SUPPLT wJd1ak protect 250.00 

•••••••••••••••••••••••• 
Color Computer 
MOifOLtn - :10 lfha WoDocbroee 

•ideo drl•er 15.00 :10.00 
CC30 PORT 80S wJpower tnapplr 

5 SS-30, :1 Cart 169.95 199.95 
pona BOX 8 awltcbad outlete 

true1eDt auppreealoD :19.95 39.95 
RS-:13:1 3-ewitcbed porta 

tor �·• ADD +20.00 +25.00 

Write for FREE Catalog 
A O D  �}.00 SCH PER ORDER 

WIS. ADO s: SALES TAX 

11931 W. Bluemound Road 
MILWAUKEE, WIS. 53226 

(414) 257- 0300 

68' MICRO .JOURNAL 

Dl•k-l P1le s o r t ,  H i n i c s t ,  Hin1copy, Hinifms, 
A*Lifctlme, **Poetry, **Foodlist, **Uiet. 

Dtek-2 Dlskedit w/ lnst.& f1Kes, Prime, *Prmod, 

**Snoopy, **Football, **Hexpawn,**Llfeti.e 

Dl•k-3 Cbug09, Secl, Sec2, Find, Table2, lntext, 

Disk-exp, *Disksave. 

D l • k - 4  H a i l i n g  P r o g r a m ,  * F i n d d a t ,  * C h a n g e ,  
*Testdlek. 

DlS�-S * D l SKflX I, * D l S K F l X  2 ,  **�ET TER, 

**LOVESlCN, **BLACKJAK, **BOWLlNC. 

Dlek-6 **Purchase Order, Index (Dlsk file indx) 

Dt.k-7 Linking Loader, Rload, Harkness 

Dlelr.-1 Crtest, Lanpher (Hay 82) 

Dlek-9 Datecopy, D1skf1x9 (Aug 82) 

Diak-10 Hollie Accounting (July 82) 

DJ.k-11 Dissembler (June 84) 

Dlak-12 Hodem68 (Hay 84) 

Diek-13 *ln1tmf68, Teat�68, *Cleanup, *Dekalign, 
Help, Date.Txt 

Dl•k-14 *lnit, *Teat, *Teralnal, *Find, *Diskedlt, 

lnit .Lib 

Dlak-1S Hode�9 + Updates (Dec. 84 Gilchrist) to 

Hodem9 (April 84 Co.mo) 

Dtek-16 Copy.Txt, Copy.Ooc, Cat.Txt, Cat.Ooc 

Dlak-17 Match Utility, RAT8AS, A BaHlc Prcproce�8or 

Dl•k-11 Farae.llod, She.t:rad (Sept. 11!1 Armstrong), 

CHO CODE, CHD.Txt (Sept. 8!1 Spray) 

Dlak-19 Clock, Date, Copy, Cat, PDEL.Aem 6 Doc., 
Errors.Sys, Do, Log.A.am & Doc. 

Diak-20 UNlX Like Tools (July & Sept. 85 Taylor & 

Gilchrist). Oragon.C, Crep.C, LS.C, FDUHP.C 

Dl•k-21 Utilities & Games - Date, Life, Madness, 

Touch, Goblin, Starehot, & 15 more. 

Dlak-22 Read CPK & Non-FLEX Disks. Fraser Hay 

1984. 

Dl•k-23 lSAH, indexed sequential file accessing 
methods. Condon Nov. 1985. 

.aft: 

T h i s  is a r e a d e r  s e r v i c e  o•LYI No Warronty 1s 

offered or 1•pl1ed, they are •• reca1Ya4 by '61' 
Ktcro �oareel, a n d  are for reader convenience ONLY 

(eoae HAY include fixes or patches). Also 6800 and 

6809 programs are mixed, as each h fairly simple 

(mostly) to convert to the other. 

PRICE: 8" Disk $14.95 - 5" Disk $12.95 

68" lUClO .JOUUAL 
POB 794 

Hixson, TN 37343 
615-842-4600 

* Indicates 6800 
** Indicates BASIC SWTPC or TSC 

6809 no Indicator. 

KASTBa CAID - VISA Accepted 
Foreign -- add 101 for Surface 

or 201 for Air II 

r=;c jCDJ Telex 5106006630 
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PT-69 SINGLE BOARD COMPUTER SYSTEMS 

NOW WITH WINCHESTER OR FLOPPY DISK DRIVES 

Tho proven PT -69 Songto Board Computer hne os expanding! Systems now can be Wonchester or floppy-based Available also In a smaller 

cabo not wothoul droves lor dedicated systems with no mass storage requirements. 

1 MHZ 6809E Processor 

Tome-or-Day Clock 

2 RS 232 Senal Ports (6850) 

56K RAM 2K/4K EPROM 

---

•PJ69U WIIOI(ST£A SYSTr" 
1111:1.., S n£6 Wllldlestw Orl¥t, 140 trek DS/DD Orlvn. 
Pwalltl Prl11lw IIIIWf- • choice of OS/9 or SIAR·OOS 

•PI69S? HOPPY SYSiln 
IIICIWn Pl691_.d, 2 0$/00 40· IRl !> 114' clriV113, c:aiiiMI, 
swltelllnt potrer supply, OS/9 or STAR DO.'i 

S89S.9S 

2 8·b•t Parallel Ports (6821) 

2797 Floppy Dosk Controller 

• PT -69A MS(nlt ro a. ruuo 11cwto 
•OS/9 

•SIAA·OOS 

S279 00 
S200.00 
• �000 

PERIPHERAL TECHNOLOGY 

VISA MASTERCARD/CHECK/COD 

XDMS 

1480 Terrett Moll Rd . Suote 870 

Manetta. Georgoa 30067 

Telex •880584 

.................. ·�···"' ... , .... , ... 
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ALL SYSTEMS INCLUDE: 
• The CLASSY CHASSIS with a Ierro· resonant, constant voltage power 

supply tNt pniVIdes • 8 ¥Oils at 30 Amps, + 16 ¥Oils at 5 Amps, and 
-16 ¥Oils at 5 Amps. 

• Gold plated IM.Is connectors. 
• Double density DMA floppy dl$k controllers. 
• Complete hardware and software documentation. 
• Necessary cables. IIIIer plates. 

YOU CAN EXPAND YOUR SYSTEM WITH: 
MASS STORAGE 
OIW 8" DSOO Floppies, cabinet & Power Supply • • . . • • . . . . •  $1 •. 11 
20MB Streamer • • • . • • . • • • . • • . • • . • • • . . . • • . . •  (under development) 
1.6MB OIW Speed Flopj)y • . . • • • • • . • • • • • . . • • . .  (under development) 
MEMORY 
f67 Static RAM·64K NMOS (6809 Only) • • • • • . • • . • • . . • . . • . .  $341.17 
164 Static RAM·64K CMOS w/�ttery (6809 Only) • • • • • • . • • •  $311.14 
172 2561< CMOS Static RAM w I �nery • • . • • . . . . . . . . • . . . . .  $111.72 
f31 16 Socket PROM/ROM/RAM Board (6809 only) • . . • • • • • .  $211.31 
INTELLIGENT 1/0 PROCESSOR BOARDS 

slgnHicantly reduce systems owrtlead by handling routine 1/0 tunc· 
lions: freeing the tlost CPU tor running user programs. This improws 
0Yef38 system performance and allows user terminals to be run at up 
to 19.2K baud. For use with GMX Ill and 020 systems. 

Itt 3PortSenai·30Pin(OS9) ... . .... .. . . . .. ... .. .. . . .  $411.11 
114 3 Port Senal·30 Pin (UniFLEX) . ...... .... .......... . . $411.14 
112 Parallti·SO Pin (UniFlEX·020) . .. . .. . .. ... .......... $531.12 
113 4 Port Ser1ai·SO Pin (0S9& UniFLEX·020) .... .. ... .... $111.13 

1/0 BOARDS (&aot SYSTEMS ONLY) 
141 Senal, 1 Port • • • • • . • • • • • • . • • . . . . • • . • • . • • • • • • • • • • • •  $11.41 
143 Serial, 2 Port • • . • • • • • . • • . . . • . . . . • . . . . . . • . . . . . • . . •  $121.43 
146 Serial. 8 Port (0S9/FLEX only) .... . .. . . . .. ... . ... ... $311.48 
f.42 Parallel. 2 Port • . . • • • . • . • . . . . . . . . . . • • . . • • . . • • • • • . • .  $81.42 
w Parallel. 2 Port (Centronics pinout) . . • • • . . . . • • . . • . • • . . .  $121.44 
f.45 Parallel, 8 Port (OS9/FLEX only) . . . • . . . . • . . • • • • • . • • • •  $111.45 

CABLES FOR 1/0 BOARDS-SPECIFY BOARD 
195 Cable sets ( 1 needed per port) .. . .  . .  . .  . .  .. . .  .. .. • .. • $24.15 
lSI Cent. B.P. cable lor 112& 144 . .. . . . . ... .. . .. . ....... $34.51 
153 Cent. Cable Se1 . . . . . . . . . . . • . • . . . . . • . . . . . . . • . . • . . $31.53 

OTHER BOARDS 
166 Prototyplng Board·SO Pin.. . .  . .  .. . .  . .  . .  . .  . .  .. • . $51.16 
133 Prototyping Board·30 Pin................... . . .  • . . • $31.33 
Wind rush EPROM Programmer S30 (0S9/FLEX 6809 only) . . • •  $545.00 

CONTACT GIMIX FOR FURTHER DETAILS ON THESE AND 
OTHER BOARDS AND OPTIONS. 

EXPORT MODELS: ADO S30 FOR 50Hz. POWER SUPPLIES. 
ALL PRICES ARE F.O.B. CHICAGO. 
GIMIX DOES NOT GUARANTEE PERFORMANCE OF ANY GIMIX 
SYSTEMS. BOARDS OR SOFTWARE WHEN USED WITH OTHER 
MANUFACTURERS PRODUCT. 
GIMIX, Inc. reseM1S the right to change pricing, terms, and products 
specillcatlons at any time without further notice. 

Operating 
Systems 
Included 

CPU Included 

Serial Ports 
Included 

High Speed 
Static RAM 

PRICES OF 
SYSTEMS WITH: 
Oual 80 T rac:lc 
DSOO OOYes 

19MB Hard Disk 
and one 80 track 
Floppy Ol$k 

72 MB Hard Olsk 
and one 80 track 

a 72MB +a 6MB 
removable pack 
hard disk and one 
80 track floppy 

a 72MB + a 12MB 
removable pack 
hard dl$k and one 
80 track floppy 

GMX 6809 OS9/ 
FLEX SYSTEMS 
SOFTWARE 
OS9 + Editor, 
Assembler. Debugger 
FlEX 
GMXBUG Monitor 
Basic 09, RunB (0S9) 
RMS (DS9) 
DO (OS9) 
Vlllsk lor FLEX 
RAMOisk lor OS9 
O·FLEX 
Support ROM 
Hardware CRC 

GIMIX 2M HZ 6809 SYSTEMS GMX 68020 SYSTEMS 

149 139 179 139 189 1020 1020 
OS9 GMX II DS9 GMX II/ OS9 GMX Ill/ UniFlEX UniFLEX Ill OS9/68020 UnlflEX VM 

and FLEX and FLEX and FlEX 

lOS lOS GMX Ill lOS GMX Ill GMX 020 GMX 020 + MMU 

2 2 3 Intelligent 2 3 Intelligent 3 Intelligent 3 1 ntenlgent 

64KB 2561<8 256KB 256KB 256KB 5121<8 t Megabyte 

$2998.49 $3398.39 $4898.79 N/A N/A N/A N/A 

$5598.49 $5998.39 $ 7798.79 $5998.39 $8098.89 $11,680.20 $13,680.20 

$7598.49 $7998.39 $9798.79 $7998.39 $10,098.89 $13,680.20 $15,680.20 

$9098.49 $9498.30 N/A $9498.39 N/A N/A N/A 

N/A N/A $11,298.79 N/A $11,598.89 $15,180.20 $17,180.20 

•ONEY OROER OR USE YOUR VISA OR MASTER 
01111 checks to ciNr. U.S. orc1ers ldd S5 handl· 
1n orders ldd $10 handing H order Is under 

GMX I GMX II GMX Ill will be shipped via Emily � freight COlUCT. 
Included Included Included �must be prlpaid In u.s. funds. PleaS4I note 
Included Included InclUded bGul a weeks tor CGIIIctlon so we -*' acMse 

*account In 1111 U.S. Our Ill'* Is 1111 Conllnen-
Included Included Included 1 S US* S1rlll Chicago, llll0693. account 
Included Included Included 

Included Included InclUded 
Included Included Included �ltrowJre SysllmS Corp. IIIII MOTOROLA, Inc 

Tec:hnbl Systems Consullllnts, Inc. SIMIX, 
N/A Included Included ll'ldemalb ol GIMIX, Inc 
N/A $125 option Included 

� 
N/A $250 option Included 
N/A N/A Included 

InC. N/A N/A Included 1:1m1x 
Available: Wide variety oC languages and othef software 1337 WEST 37th PLACE 
lor use with either DS·9 or FLEX. CHICAGO, ILLINOIS 60609 
All GIMIX versions ol OS9 can rud and wrtte RS color (312) 927-5510 • TWX 910-221-4055 
computer format OS9 disks. as well as the 
Mlcroware/GIMIX standard format. 

All OS9/ FLEX systems allow you to sottwm select either 
opeqtlng sys1em. • ,,... t u • .. uv tur • ..,. 



Southwest 
Technical 
Products 
Announces: 

Designed 
for the Professional 

S 
ou�·s Computer-Nded Drafting 
SystM� represents the state of the 
art In computer-aided drafting. I t  

eliminates the need tor labor Intensive 
drafting using the traditional T-square 
and uiangle approacn. VIa keyboard or a 
sophisticated digitizer tablet, you can 
quickly and easily prepare �n the most 
complicated drawings. Naturally. changes 
can be easily made at arry time. A library 
of standard symools Is prolllded as well 
as the fleldbllity of a user defined symbol 
library. Drawings may be printed on 
either a line printer or a pton;r. 

lnaused ProductMty 
A powerful set of commands allows 

eYen the l'lOIIIce user the ability to quickly 
and easily prepare complex drawings. The 
experienced draftsman will quiCkly realize 
suostantlal impi'OIIements In productMty. 
The comput.er assumes the entlre burden 
ot hne and arc drawing, freeing the user 
to concentrate on deslgn Issues. A partial 
list of key features Includes: 
• no limit to number of drawings 
• standard grid pattern. used tor refer

ence; Will Increase or decrease with 
scale 

• Isometric grid pattern - similar to 
standard 

• bbrary mode - complete ob)Kts can 
be drawn and stored In users' kbrary 
for later use In any draw�ng 

• rnlr ror objects - Images ot otljects In 
l•brary can be eas�ly duplicated 

• the terminal screen acts as a Window 
by which the user can quickly 10011e 

large draw�ngs 

CAD Southwest 
A Computer-Aided 
Drafting System 
• draW/delete functJonS: 

- arc/fillets (solid or dashed) 
- drcles (solid or dashed) 
-lines and sequence of lines (solid or 

dashed) 
- true horizontal/vertiCal lines 
- center lines 
- dimension lines 
- extension lines 
- dimension lines perpendicular to ex-

tension lines 
- extension lines perpendicular to 

normal lines 
- boXes: any shape or size defined by 

two diagonal endpOints 
- library objects: previously defined 

library objects drawn or deleted 
wittl a couple ot keystrokes 
• area fills 
• special functions: 

- change line mode: solid to 
dashed, dashed to solid 

- sector circle: save portion of  
drcle as arc 

- segment l.nes: break single hne 
into two lines 

• scale using taaor - c:hoose de
sired scale multiple 

• scale using window - "zoom In" 
and .......ark on a selected area 

• complete set of labels - compret1erlsNe 
label generation component to ai'YlO
tate drawings 

• overlays - any drawing can halle up 
to 255 overlays 

• rursor runctlons: 
- variable size: user can scale OJrsor to 

COI'lllef'llent size 
- variable step: user can select single 

pixel/giant step tor movement of 
rursor 

- homing: o;rsor c:an be quickly fOOIIed 
to 9 possible predefined home posi
tions on screen 

r..� 
t.\ ': 

·- · '- · 

• complete disk-onented library malrr 
tains routines that allow you to 
maintain your drawings on the 
computer disk 

Big System �res 

As you prepare your drawing. you can 
control which portion Is available tor 
work on the terminal screen. Simple 
commands allow you to 10011e up. down 
and sideways to view different segments 
of a large drawing. "CAD ZCXJM" allows 
you to qutCkly "zoom in," rurn�ng your 
terminal Into a compute1zed magnll'ylng 
glass for detailed revlev.f of indMdual 
sections. "0\0 ZOOM" compresses the 
dr.rwlng, allowing you to look at multiple 
sets of the drawing on one screen. 

A powerful overlay feature suppor ts  up 
to 255 Oll'l!rlays tor the same drawing. 
For example, you may wish to halle the 
floor plan on one overlay. electrical 
wiring on a second. HVAC on a ttllrd. 
and so torttl. 

The Right Equlpmem 

CAD Southwest runs on the proven 
SWTPc family of computers operating 
under Ul!Fl..E)(e. a UNIX"' like operadng 
system. Ave to eighte-en terminals. d� 
pending on the rnock!l number, can be 
attached to the CPU with a variety of 

hard disk storage for your drawings. 
The Industrial quality X-12 termi

nal from Soult1wet prollldes aisp 
resolution and a 92-key keyboard. A 
digitizing tablet may be optionally 
attached to ead'l terminal. 

Drawings may be printed on a 
dot matrix printer or optionally on 
an 8 color pen plotter. 

UNIX'" 1$ • � ol AT&T Set� 
� is • � tr'3dMI3rlt ol Ted'nbl 

� Con5ultina. Inc. 

�TechniCAl Produca, Corp. 

219 �t Rhapsody • san Antonio, Texas 78216 

(SI2)344-Q241 



Southwest 

Technical 

Products 

Announces: 

TI X-12� System is a state of 
the art Systems Solution for 

ufti- user data-1nrens 1ve 
applications. 

Solutions Hardware 

At the heart of the system is a 
Motorola 68809 processor deliv
ered with 256KB (optionally ex

pandable to 1 megabyte). and 
bench-marked at performances 

comparable to those of several 
Motorola 68000 UNIX'" systems. 

The central processing unit. main 
memory and four RS232 serial ports 
are housed in the CRT cabinet 
enclosure. 

The X-12 CRT Is a professional 
quality unit which includes a de-

The X-12+ • • •  

The Solutions System 

tached 92 key keyboard including 
1 5 function keys. cursor control 
keys. and a numenc keypad. 

Next to the X-12 CRT sits the 
mass storage sub-system. The X-l2i 
Model WC20 includes a 22 mega
byte (formatted) half height sv.

Winchester Mass Storage Device 
with an 85 millisecond average 
access time and a 5 W floppy disk 
with 1.25 megabytes. The X-12+ 
WC40 system includes a 33 mega-

byte (formacred) Winchester 
disk with an average 85 

millisecond access time. 
The WC40 Model in

cludes a 5 v.- floppy as 
well as a 40 megabyte 
s t r e a m i n g  t a p e  s u b 
system. 

A variety of additional 
peripherals are available 

for X-12+ systems in
cluding pnnters. digi

tizers. and plotters. 
Both systems pro

VIde the user with 
an exceptional 

pnce/perform
ance solution. 

Solutions Software 

UniFLEX(I) (a UNIX"' look
alike) provides a powerful 
mult1-user. multi-tasking op
erating system. UniFLEX® 

res1des in less than 60.000 bytes of 
mam memory. Naturally. the X-12+ 
Solutions System supports BasiC. 
"C', Cobol. Fortran. and Pascal. 
making the X-12� an ideal develop
ment environment for a variety of 
applications. 

Data Base, Word Processing, and 
Spread Sheet programs are only a 
few of the many application prod
ucts availabie for the Solutions 
System A variety of vertical appli
cation products a r e  available 
through an international Network 
of Southwest Dealers. 

Southwest Technical Products 
Corporation, provides complete 
manufacturing. training. mainte
nance and marketing support to Its 
dealers and users from its 68.000 

square foot fadli
ty 1n San Anto
nio. Texas. Its 20 
year commitment 
to excellence IS 
demonstrated by 
the x-121 family 
o f  S yHe m s  
Soluoons. 

UNIX" IS a tt�rk ol AT&T �II LaDor,noroes 
l.hflfX"' rs a rt"qrstertd trademark ol Te<hnrcal 
Syst�s Coo�llanu. lrx 

South-st TechniCCII Products, Corp. 

219 West Rhapsocly • San AntoniO. Texas 78216 

(512i 34HJ241 


